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CTU Properties
Containers
1.1.1 General characteristics of containers
1.1.1.1 A container is a transport containment of permanent character with a structural strength that will resist repeated use. It is designed to facilitate the carriage of goods through one or more modes of transport without intermediate reloading and fitted with standardised corner fittings permitting easy handling, stacking and securing in the modes of transport sea, road and rail.
1.1.1.2 The outer dimensions of containers are standardized by ISO:
	Outside length
	10’
	2,991 mm
	Special purposes only

	
	20’
	6,058 mm
	TEU standard
	Generally 8’6” high

	
	30’
	9,125 mm
	Largely outdated
	

	
	40’
	12,192 mm
	Standard length (2 TEU or 1 FEU)

	
	45’
	13,716 mm
	Increasing used
	Generally high cube

	
	
	
	
	

	Outside height
	8’
	2,438 mm
	Largely outdated
	

	
	8’6”
	2,591 mm
	Standard height
	

	
	9’6”
	2,896 mm
	High cube
	

	
	
	
	
	

	Outside width
	8’
	2,438 mm
	Width at corner frame



According to the standard for normal dry containers the free inner width shall be minimum 2,330 mm and the free inner length for a 40’ container shall be 11,998 mm and for a 20’ container 5,867 mm. Some container designs can offer somewhat larger inner dimensions.
The minimum door width shall according to the standard be 2,286 mm and the door height shall be; for 8’6” containers 2,261 mm and for 9’6” containers 2,566 mm.
Thermal and reefer containers normally have smaller inner dimensions and sometimes also smaller door openings.
1.1.1.3 [image: ]The standard maximum gross mass for a 20’ container is 30,480 kg and 32,500 kg for the 40’ although there are variations either higher or lower for these and other lengths.  The approved maximum gross mass is marked on the CSC safety approval plate along with the allowable stacking weight (see subsection 9.2.1).Figure 7‑1 : CSC safety approval schematic

The tare mass of the container will be marked on the rear doors (or end) of the container along with the maximum gross mass. As a guide, the 20’ container has a tare mass of 2,100 to 2,400 and the 40’ high cube container 3,750 to 4,000 kg.  The maximum payload is calculated by subtracting the tare mass from the maximum gross mass and may be marked on the rear end along with the maximum gross and tare masses.
Note:	If there is a variation between the maximum gross mass on the doors and CSC safety approval plate, the value marked on the CSC safety approval plate shall be used.
1.1.1.4 With the exception of platforms (a container floor without walls), loaded containers are capable of being stacked. This is mainly used in land-based storage areas and on ships during a sea passage. The allowable stacking mass is displayed on the CSC safety approval plate and is generally greater than 192,000 kg.  However, containers with reduced stacking mass, i.e. less than 192,000 kg, do also exist and require special attention when used for intermodal transport, in particular for the stowage in stacks on seagoing vessels (see subsections 8.3.1 and 9.2.1). 
1.1.2 General cargo containers (ISO 1496-1) 
1.1.2.1 General cargo containers are available as closed box containers, ventilated containers and open top containers. 
1.1.2.2 A closed box container (also known as general purpose or dry container) is a container which is totally closed and weather-proof. It consists of a steel frame with a rigid bottom structure of transverse girders (crossbeams). The bottom structure is generally a floor of hard plywood supported by the crossbeams. The roof is a light steel plate construction while the side walls and the front wall are more rigid of corrugated steel. The door end has two swing doors, which may be structurally secured by four vertical locking bars. 
1.1.2.3 The side walls are designed to withstand a uniform load equal to 60% of the permitted payload without significant distortion. The front wall and the door end are designed to withstand 40% of the permitted payload. These limitations are applicable for a homogenous load to the relevant wall area and do not exclude the capability of absorbing higher forces by the framework of the container. The container is designed to sustain the total payload homogenously distributed over the bottom structure. This results to limitations for concentrated loads. For further details refer to subsection 10.3.1. 
1.1.2.4 Most general cargo containers have a limited number of lashing rings or bars. When lashing rings are fitted, the anchor points at the bottom have a lashing capacity of at least 10 kN in any direction. The lashing points at the top side rails have a lashing capacity of at least 5 kN. 
1.1.2.5 Container floors are built to withstand a maximum wheel pressure corresponding to an axle load of a fork lift truck of 7,260 kg or 6,630 kg per wheel (references: ISO 1496 and CSC, Annex II). Such axle loads are typical for FLTs with a lifting capacity of 3 to 3.5 tonnes. 
1.1.2.6 Closed box containers generally have labyrinth protected openings for venting (pressure compensation), but these openings do not measurably support air exchange with the ambient atmosphere. Special type "ventilated containers" have weatherproof ventilation grills built into the top and bottom side rails and the front top rail and bottom sill, through which the natural convection inside the container is intensified and a limited exchange of air and humidity with the ambient atmosphere is established. 
1.1.2.7 An open top container is similar to a closed box 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. The cover is normally supported by movable or removable roof bows. In some cases the removable roof is a compact steel construction suitable to be lifted off in one piece. The header (transverse top rail above the doors) is generally movable or removable (known as swinging headers). The header is part of the container strength and should be fitted to maintain the full strength of the container.
1.1.2.8 Open side containers have a curtain or canvas on one or both sides, a rigid roof and rear doors. While the strength of the end walls is similar to that of closed box containers, the side curtain provides limited or no restraint capability. Open side containers are not covered by the ISO standard. 
1.1.3 Platform and platform based containers (ISO 1496-5)
1.1.3.1 Platforms and platform based containers are available in the lengths of 20', 40' and 45'. They are characterized by having no side superstructure except either fixed or folding end walls (flatracks) or are designed without any superstructure (platforms). The benefit of folding end walls is that the flatrack may be efficiently stacked when transported in empty condition on a ship for repositioning.
1.1.3.2 Flatracks and platforms have a bottom structure consisting of at least two strong longitudinal “I”-beams, connected by transverse stiffeners and lined by solid wooden planks. 
1.1.3.3 For securing of cargo units strong lashing brackets are welded to the outer sides of the longitudinal bottom beams with a lashing capacity of at least 30 kN (3 ton) according to the standard. In many cases the lashing points have a strength of 50 kN. Cargo may also be secured in longitudinal direction by shoring to the end walls of flatracks. These end walls may be additionally equipped with lashing points of at least 10 kN lashing capacity (MSL).     
1.1.4 Thermal containers (ISO 1496-2)
1.1.4.1 The most common variant of the thermal container is the integrated refrigerated container, often referred to as “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 carries the refrigeration machinery.
1.1.4.2 The refrigeration machinery is generally powered by 3-phase AC electricity supplied by a cable that is to be connected to sockets on board ship or in the terminal. Where there is insufficient power capacity, freestanding “power packs” may 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, the shipper might require the reefer to be running and for this purpose trailer mounted generator sets are available. Another option is a reefer with a secondary power supply including a diesel generator.
1.1.4.3 The refrigeration process works by passing air through the container from bottom to top. In general, the "warm" air is drawn into the top of the refrigeration machinery from the top of the container, cooled in the refrigeration unit and then blown back in the container as cold air along the T-shaped floor grating. The gratings form an additional space between container floor and cargo, so forming a satisfactory air flow channel. 
1.1.4.4 Thermal containers may be operated also to heat cargo which requires protection against extremely low ambient temperatures.
1.1.4.5 Thermal containers are designed for the transport of homogenously packed cargo, tightly stowed from wall to wall. Therefore, the side and end wall strength is similar to that of general cargo containers. However, thermal containers are generally not equipped with anchor and lashing points. When a cargo needs to be secured by lashings, specific fittings should be affixed to the “T” section gratings, thus providing the required anchor points.
1.1.4.6 In its basic form a thermal container is a container with insulating walls, doors, floor and roof. A simple design type is an insulated container without devices for cooling through a refrigerating system. Cooling is effected using expendable refrigerants such as "dry ice" (solid carbon dioxide) or liquefied gases.
1.1.4.7 A variation of this simple design is the porthole container, which is refrigerated by cold air from an external source introduced through a porthole.
1.1.4.8 However there are very few thermal / insulated  or porthole containers in operation and are not seen in general circulation.
1.1.5 Tank containers (ISO 1496-3)
1.1.5.1 A tank container comprises two basic elements, the tank shell (or shells in case of a multiple-compartment tank container) and the framework. The framework is equipped with corner fittings and renders the tank suitable for intermodal transport.
1.1.5.2 In the shipping industry, the term "tank" or "tank container" usually refers to a 20' tank container consisting of a stainless steel pressure vessel supported and protected within a steel frame. However, also 30' or 40' tank containers are in use.
1.1.5.3 The frame shall comply with the requirements of CSC Convention. If dangerous goods are intended to be carried in the tank, the shell and all fittings such as valves and pressure relief devices must comply with the applicable Dangerous Goods Regulations. 
1.1.6 Solid-bulk containers (ISO 1496-4) 
1.1.6.1 A non-pressurised dry bulk container is a container especially designed for the transport of dry solids, capable of withstanding the loads resulting from filling, transport motions and discharging of non-packaged dry bulk solids, having filling and discharging apertures and fittings.
1.1.6.2 There are box type containers for tipping discharge, having filling and discharge openings and also a door. Therefore, these containers may be used also as a general purpose container. A variant is the hopper type for horizontal discharge, having filling and discharge openings but no doors. These containers cannot be used as general purpose containers.
1.1.6.3 The front and rear end walls of solid-bulk containers are reinforced and so constructed to bear a load equal to 60% of the payload. The strength of the side walls is similar to that of general purpose containers. 
1.1.6.4 Loading hatches are generally round, 600 mm in diameter varying in number from one centrally up to six along the centre line. Discharge hatches come in a number of forms: 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.
Swap bodies
1.1.7 A swap body is a typical European transport containment of a permanent character designed for road and rail transport. Swap bodies are generally 2.5 m or 2.55 m wide and are subdivided into three length categories:
Class A	12.2 to 13.6 m long (maximum gross mass 34 tons)
Class B	30’ (9,125 mm) long
Class C:	7.15, 7.45 or 7.82 m long (maximum gross mass 16 tons).
1.1.8 Swap bodies are fixed and secured to the vehicles with the same devices as ISO containers, but owing to the size difference, these fittings are not always located at the swap body corners.
1.1.9 Stackable swap bodies have top fittings, where the external faces are 2.438 m (8’) 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. Alternatively, the swap body may be handled using grappler arms, inserted into the four recesses in the bottom structure. Swap bodies not suitable for stacking can only be handled with grappler arms. Class C swap bodies can be transferred from the road vehicle to their supporting legs and returned to the vehicle by lowering or raising the carrier vehicle on its wheels.  
1.1.10 The standard box type swap body has a roof, side walls and end walls, and a floor and has at least one of its end walls or side walls equipped with doors. Class C swap bodies complying with Standard EN 283 have a defined boundary strength: the front and the rear end are capable to withstand a load equal to 40% of the permitted payload, the sides are capable to withstand 30% of the permitted payload.
1.1.11 Floors of swap bodies are built to withstand corresponding axle loads of 4,400 kg and wheel loads of 2,200 kg (reference: EN 283). Such axle loads are typical for FLTs with a lifting capacity of 2.5 tonnes. 
1.1.12 The open side swap body is designed similarly to a standard curtain side semi-trailer. It has an enclosed structure with rigid roof and end walls and a floor. The sides consist of removable canvas or plastic material. The side boundary may be enforced by battens.  
1.1.13 A thermal swap body is a swap body that has insulating walls, doors, floor and roof. Thermal swap bodies may be insulated, but not necessarily equipped with mechanical device for cooling. A variant is the mechanically refrigerated swap reefer. 
1.1.14 A swap tank is a swap body that consists of two basic elements, the tank or tanks, and the framework. The tank shell of a swap tank is not always fully enclosed by the frame work 
1.1.15 A swap bulker is a swap body that consists of the containment for the 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.
Swap bulkers are generally 30’ long and often have an elevated maximum gross mass up to 38,000 kg.  They are not generally designed for stacking when loaded greater than two high, (one on one).
Roll trailers
1.1.16 Roll trailers are exclusively used for the transport of goods in ro-ro ships and are loaded or unloaded and moved in port areas only. They present a rigid platform with strong securing points at the sides, and occasionally brackets for the attachment of cargo stanchions. The trailer rests on one or two sets of low solid rubber tyres at about one third of the length and on a solid socket at the other end. This end contains a recess for attaching a heavy adapter, the so-called gooseneck. This adapter has the king-pin for coupling the trailer to the fifth wheel of an articulated truck. 
1.1.17 The packing of a roll trailer with cargo or cargo units must be planned and conducted under the conception that the cargo must be secured entirely by lashings (see paragraph 10.4.3.2). However, roll trailers are available equipped with standardised locking devices for the securing of ISO containers and swap bodies.
Road vehicles
1.1.18 Vehicles with a closed superstructure are the primary choice for cargo that is sensitive against rain, snow, dust, sunlight, theft and other consequences of easy access. Such closed superstructure may consist of a solid van body or a canvas covered framework of roof stanchions and longitudinal battens, occasionally reinforced by side and stern boards of moderate height. In nearly all cases these vehicles have a strong front wall integrated into the closed superstructure. Closed superstructures of road vehicles may be provided with arrangements for applying approved seals.
1.1.19 Semi-trailers suitable for combined road/rail transport are generally equipped with standardised recesses for being lifted by suitable cranes, stackers or forklift trucks. This makes a lifting transfer from road to rail or vice versa feasible.
1.1.20 Solid van superstructures generally have two door wings at the end and will be packed or unpacked by forklift trucks, suitable for moving packages inside a CTU. Canvas covered vehicles may be packed or unpacked through the rear doors as well as from the side(s). The side operation is accomplished by forklift trucks operating at the ground level. The option of loading or unloading via the top is limited to vehicles where the canvas structure can be shifted to one or both ends of the vehicle.
1.1.21 Road vehicles are allocated a specific maximum payload. For road trucks and full trailers the maximum payload is a constant value for a given vehicle and should be documented in the registration papers. However, the maximum allowed gross mass of a semi-trailer may vary to some extent with the carrying capacity of the employed articulated truck as well as in which country it is operating. The total gross combination mass, documented with the articulated truck, must never be exceeded. 
1.1.22 The actual permissible payload of any road vehicle depends distinctly on the longitudinal position of the centre of gravity of the cargo carried. In general, the actual payload must be reduced if the centre of gravity of the cargo is conspicuously off the centre of the loading area. The reduction should be determined from the vehicle specific load distribution diagram (see paragraph 10.3.1.8). Applicable national regulations on this matter must be observed. In particular ISO box containers transported on semi-trailers with the doors at the rear of the vehicle quite often tend to have their centre of gravity forward of the central position. This may lead to an overloading of the articulated truck if the container is loaded toward its full payload.
1.1.23 The boundaries of the loading platform of road vehicles may be designed and made available in a strength that would be sufficient – together with adequate friction – to retain the cargo under the specified external loads of the intended mode of transport. Such advanced boundaries may be specified by national or regional industry standards . However, a large number of road vehicles are equipped with boundaries of less resistivity in longitudinal and transverse direction, so that any loaded cargo must be additionally secured by lashings and/or friction increasing material. The rating of the confinement capacity of such weak boundaries may be improved if the resistance capacity is marked and certified for the distinguished boundary elements of the vehicle.
1.1.24 Road vehicles are generally equipped with securing points along both sides of the loading platform. These points may consist of flush arranged clamps, securing rails or insertable brackets and should be designed for attaching the hooks of web lashings and chains. The lashing capacity of securing points varies with the maximum gross mass of the vehicle. The majority of vehicles is fitted with points of a lashing capacity (LC) or maximum securing load (MSL) of 20 kN. Another type of variable securing devices are pluck-in posts, which may be inserted into pockets at certain locations for providing intermediate barriers to the cargo. The rating of the lashing capacity of the securing points may be improved if their capacity is marked and certified.
Railway wagons
1.1.25 In intermodal transport, railway wagons are used for two different purposes: First, they may be used as carrier unit to transport other CTUs such as containers, swap bodies or semi-trailers. Second, they may be used as a CTU themselves which is packed or loaded with cargo and run by rail or by sea on a railway ferry.
1.1.26 The first mentioned purpose is exclusively served by open wagons, which are specifically fitted with locking devices for securing ISO containers, inland containers and swap bodies or have dedicated bedding devices for accommodating road vehicles, in particular semi-trailers. The second mentioned purpose is served by multifunctional closed or open wagons, or wagons which have special equipment for certain cargoes, e.g. coil hutches, pipe stakes or strong lashing points. 
1.1.27 On board ferries the shunting twin hooks are normally used for securing the wagon to the ships deck. These twin hooks have a limited strength and some wagons are equipped with additional stronger ferry eyes. These external lashing points should never be used for securing cargo to the wagon. Wagons which are capable for changing their wheel sets over from standard gauge to broad gauge or vice versa, are identified by the first two figures of the wagon number code.
1.1.28 The maximum payload is generally not a fixed value for the distinguished wagon, but allocated case by case by means of the intended track category (categories A, B, C, D) and the speed category (S: ≤ 100 km/h; SS: ≥ 120 km/h). These payload figures imply a homogeneous load distribution over the entire loading area.
[image: Waggonbeschriftung 002.jpg]
Figure 7‑2 : Allocation of payload to a rail car
1.1.29 In case of concentrated loads a reduction of the payload is required, which depends on the loaded length and the way of bedding the concentrated load. The applicable load figures are marked in each wagon. Also any longitudinal or transverse eccentricity of concentrated loads is limited by the individual axle load capacity or the wheel load capacity.
[image: Waggonbeschriftung 005.jpg]
Figure 7‑3 : Reduction in payload due to concentrated load and bedding distance
1.1.30 Closed railway wagons are designed for the compact stowage of cargo. The securing of cargo should be accomplished by tight packing or blocking to the boundaries of the wagon. However, wagons equipped with sliding doors should be packed in a way that doors remain operable.  
1.1.31 [bookmark: _GoBack]When a railway ferry is operating between railway systems of different gauges, wagons which are capable for changing their wheel sets over from standard gauge to broad gauge or vice versa are employed. Such wagons are identified by the first two figures of the wagon number code.
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XXXX / YY / 123456

34,000 KGS    74,960 LBS
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D-HH-3000 / GL 6000

CSC SAFETY APPROVAL


