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Instructions for the use of the UIC Loading Guidelines in volume 2  

 
The loading Guidelines are designed to guarantee operating safety and ensure damage-free conveyance of 
the goods in question. 
 
The loading Guidelines contain all the necessary measures for the loading and securing of goods. 
 
The loading Guidelines correspond, in the main, to the principles set out in volume 1 or have been 
developed based on experience in practice. They may contain either more or less stringent requirements for 
the securing loads. Used in conjunction with the indications on the loading gauge, they thus provide 
comprehensive instructions for the proper loading of goods. As such, for the specific cases covered by these 
guidelines, reference to the regulations in volume 1 is no longer necessary. 
 
Alternative loading and securing methods are permitted, providing the provisions of volume 1 are complied 
with.
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0.1 Load of wagons 

Loading procedure 

Lines are divided into categories according to axle-load and mass per linear metre A, B1, B2, C2, C3, C4, 
D2, D3, D4, E4, E5 (UIC website: LOCA), where 

A = 16.0 t 1 = 5.0 t/m  Plate (example) with maximum load limits 
B = 18.0 t  2 = 6.4 t/m 
C = 20.0 t  3 = 7.2 t/m 
D = 22.5 t  4 = 8.0 t/m 
E = 25.0 t 5 = 8.8 t/m 
 
- Identify the line category with the lowest load limit on the route to be taken 
- Comply with the load limit indicated on the wagon for the line category 

Derogation plate (example) 

Higher values are permissible on certain RUs/IMs in the line categories 
and speeds indicated. 

 

Distribution of loads 

- The load should be distributed as uniformly as possible 
 
 

Single loads 

- Respect the relevant values 
lengthways along the wagon 

¶ load resting on the wagon floor or  
at least four timbers,  

¶ load resting on two timbers 

across the wagon 

Bearing width of individual load 

Examples 
at least 2.0 m,  

where border of table opposite is a single line 
at least 1.2 m,  

where border is a double line. 

  

When the symbol ñò is used alone, the values are also valid for loading on two timbers. 

Goods which could damage wagon floors because of their small bearing surfaces, shape or weight are to be 
placed on timbers. Such timbers shall be required when the loads exerted on the wagon floor exceed: 

- 10 kg/cm2 for wagons bearing the UIC sign, 
- 5 kg/cm2 for other wagons. 

For road vehicles loaded onto low-loader wagons a load of 5000 kg per wheel is permissible without timbers. 

The maximum permissible floor loadings exerted by conveyor vehicles shall be: 

- 3000 kg/wheel for wagons 
- 2760 kg/wheel for large containers, where a minimum distance of 760 mm between two such sur-faces 

shall be mandatory 

Axle/bogie- and wheel-loads 

- Ratio between the wheel loads of a single axle across the wagon: max. 1.25:1. If the centre of gravity of 
the load is off-centre, the ratio between the wheel loads is to be calculated in accordance with volume 1, 
point 3.3. 

- Ratio of axle-load/bogie load lengthways along the wagon 

¶ on an axle wagon max. 2:1, 

¶ on a bogie wagon max. 3:1. 
The permissible axle-load must not be exceeded. 

 A B C2 C3 D2 

S 39 t 47 t 55 t 57 t 

120 0.00 t 

DB, ÖBB 
SBB, FS 

C 

100 59 t 
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0.2 Maximum dimensions of loads 

Width and height 

Determine the smallest loading gauge on the route in question  
(see Loading guidelines, volume 1, tables 1). 

 
Loading gauges 

Example 

 
Calculate the reduction of the loading width due to vehicle wheelbase (distance between axles) and 
overhang of the load in curves (see Loading guidelines, volume 1, tables 2). 

 

 

 

Check that the loading gauge is respected on horizontal, straight track; measurements to be taken above rail 
level. 
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Length of load 

- Ensure that the load length marked on the wagon is observed,  

e.g.:  

- The load may extend beyond the headstock by: 

¶ 21 cm maximum up to a height of 2 m above rail level and 

¶ 41 cm maximum above a height of 2 m above rail level, 

as measured from the buffer fastening plane. 
 
 
 
 
 

¶ with a clear space of 20 cm left over the wagon end step, measured at the level of the buffer 
fastenings, from the middle of the wagon end step to a height of 2 m. 

 

 

¶ there is a clearance of 20 cm measured from the draw hook on either side and above. 

 
- On wagons with shock-absorbers, the surfaces marked with black and yellow stripes should also be 

kept free. 

If the load extends beyond the prescribed limit, a buffer wagon should be inserted: 

¶ vertical clearance of load above buffer wagon at least 10 cm,  

¶ when the buffer wagon is loaded, 
there should be a longitudinal distance 
of at least 35 cm between the loads. 

12 m

£ 

£ 

¤ 

¥ 

¦ 

¤ 
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0.3 Covering of loads 

Goods 

Goods should be covered  

- for protection against the weather, 

- to avoid being blown away by the wind (e.g. small-grained products such as wood chippings, 
gravels), 

- in compliance with the RID (Regulations concerning the International Carriage of Dangerous 
Goods by Rail). 

Wagons 

Wagons with fixed walls, stanchions or sides 

Coverings 

Sheets (compliant with UIC Leaflet 806)  

Single-use sheets (compliant with volume 1, point 6.1.2) 

These must be: 

¶ protected, if they rest on sharp edges, 

¶ stretched tight such as to avoid the formation of puddles, 

¶ arranged such that the markings (RU and number) on the sheet and the wagon remain visible, 

¶ neither attached to moveable parts of the wagon nor nailed in place, 

stretched tight using indirect fastenings (in order to avoid flapping or ballooning) 

o stretched tight using non-metallic bindings tied to each eyelet and to the wagon rings or 
hooks with a double knot, 

o the bindings are to be positioned at intervals of approx. 1 m, 

¶ if several overlapping sheets are used (no overlap is permitted for single-use sheets) on the 
same wagon, 

o they are to be tautly secured using oblique bindings, 

o the bindings are to be positioned at intervals of approx. 1 m, 

o if an eyelet is missing at the point where the sheets overlap, the third binding may be 
replaced by a fastening that encircles the whole sheet. 

¶ In addition, by analogy with point , single-use sheets must be secured by means of an indirect 
fastening every 2 m approx. 

 

Mesh (standard chicken-wire) 

¶ mesh width: maximum 100 mm. 

 

Synthetic netting  

¶ Nets made of synthetic material should have a mesh width of approx. 30 mm (longitudinal 
breaking strength1): 39 daN min.; transverse breaking strength: 48 daN min.) 

¶ The covering is to be secured approx. every 2 m, 

¶ by at least two bindings at each end of the wagon, or in accordance with . 

¶ All the bindings are to be tied to the net itself or  

o stretched tight crossways over the net, or 

o the net is to be stretched tight and attached tautly to the wagon hooks (hooks are present 
on e.g. Eaos wagons). 

 

Synthetic film (separate load units only) 

¶ Shrink-fit or stretched plastic sheeting (for palletised goods, the feet of the pallets must also be 
enclosed in the plastic sheeting) must withstand the mechanical stresses and climatic conditions 
occurring during carriage by rail. If necessary, it must be ensured that the sheeting can withstand 
the effects of biological conditions (micro-organisms, insects, é). 

¶ Securing of film: approx. every 1 m. 

                                                      
1)  Strength test to be performed on a sample of width 10 cm with 3 threads. 

¡ 
¢ 

¦ 
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Securing 

- non-metallic fastenings for sheets, including single-use sheets. Breaking strength2) approx. 500 
daN, 

- non-metallic fastenings for nets (breaking strength2) approx. 50 daN), 

- chicken-wire mesh may also be secured using steel wire. 

Attaching the fastenings 

sheet eyelet, 

fastening ring on wagon, 

thread ends of fastening through fastening ring from rear, 

tie a double knot in the ends of the fastening at the front. 

 

                                                      
2)  The minimum breaking strength (straight pull) corresponds to double the permitted tensile force (LC); this concerns 

only synthetic straps, woven-fabric straps and load securing straps. 
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0.4 Bulk goods 

Wagons 

Wagons with fixed walls, containers, swap bodies or demountable bodies 
(roller units). 

Method of loading 

Bulk goods should be spread evenly and compactly over the entire loading 
surface.  

 

Goods to be loaded up to around 10 cm below the top of the side 
walls,  

 

including at the wagon centre 

 

Goods likely to fall from the wagon: 

due to shunting impacts or jolts/vibrations during transit, e.g. shredder 
scraps, cast iron pieces and fragments, shavings and chippings, segments 
of sectional iron, pipe offcuts, machine parts, round timber up to 10 cm in 
diameter.  

 

Goods to be loaded up to approximately the top of the side walls, 

 

including at the centre of the wagon 

 

Compressed scrap (briquettes), crushed or uncrushed motor cars. 

 

 

Goods to be fully covered 

Sections of bodywork, parings, mix of light and heavy scrap metal, bundles 
of household newspapers, planks and slabs up to around 15 mm thick, 
wood chippings.  

Covering material: chicken mesh or netting made of synthetic material 
(check that the mesh dimensions are suited to the dimensions of the load). 

 

Powdery goods such as fines, sand or wood shavings. 

Covering material: tarpaulin  

 

 

To be loaded in a cone formation 

Goods unlikely to be blown off by wind during transit, e.g. gravels, coke, 
tubers, apples.  

The goods should be loaded up to around 15 cm below the top of the side 
walls in the vicinity of the walls. 

Up to a height of around 50 cm  

 

Covering material and fastening  

See information sheet 0.3 

¡ 
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0.6 Single-use bindings for securing the load 

Basic principles 

- Web lashing made from man-made fibres 
EN 12195-2 (current version) 

- Annealed steel wire 

Characteristics 

Web lashing made from man-made fibres  

Woven textile strips (as per standard) or 

Bindings made of parallel, high grade polyester filaments fully encased in high polymer thermoplastic 
coating (operational range: -25 °C to +70 °C) with locking devices, e.g. buckle(s) or slipknot(s). 

The bindings, including its tensioning and securing parts, must have the following breaking strength 1) 
as a minimum (straight pull): 

- for indirect fastenings and for binding opposing stanchions: 1000 daN and, 
- for direct fastenings per 1000 kg of load to be secured: 

 

3200 daN 1000 daN 

 

Maximum permissible extension is 7% at half the breaking strength (lashing capacity ñLCò). 

The strap shall not slip from a buckle during a cyclic load test. 

It is recommended that the manufacturer's name, the traceability code where appropriate and the 
breaking strength (straight pull) be indicated, including the tensioning device.  

In principle, the straps used for direct fastenings must not be twisted, unless the twisting results from the 
position of the strap and/or the fastening points. In this case the maximum twist is 90°. 

The straps used for indirect fastenings and bindings may be twisted upon tensioning. The total twist on 
each strap may equal three twists of 360°. The twist may also be located in those parts of the strap 
resting on the load, e.g. on the curve of a pile of logs, or over a dovetailed stack of tubing.  

No twisting of the strap is permitted in edged areas, e.g. packages of sawn timber, girders, wagon sides, 
etc. 

 

Examples of tensioning buckles 

 
Figure 1 Buckle Figure 2 Creation of a slipknot  

 

For optimum use 

The bindings should be protected against fraying on sharp edges by appropriate means. 
 

                                                      
1)  Minimum breaking strength in tangent traction is equivalent to twice the permissible traction strength (LC) and only 

applies to synthetic straps, woven straps and load-securing straps. 

Direction of 

tension 
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Lashing 

1. Encircle the loaded goods. 
2. Fit the tensioning buckle (figure 1). 
3. Tighten with the removable tensioner 

Direct fastening 

1. Pass the strip through/around the securing points on the wagon and around the load. 
2. Fit the tensioning buckle. 
3. Tighten with the removable tensioner. 

Indirect fastening 

1. Fit the slip knot with the tensioning loop through/around the wagon securing points (figure 2). 
2. Pass the bindings over the loaded goods and through/around the wagon securing points. 
3. Fit the tensioning buckle. 
4. Pre-tension (300 daN minimum) using the removable tensioner. 

Quality control 

By analogy with EN 12195-2: 

Document result of check (straight pull), including the tensioning device. 

Annealed steel wire 

S 37 (new S 235 in EN 10027) 

 

Steel wire 
Ø 

[mm] 

Breaking strength 
of 

1 wire 
Rm [daN] 

Breaking strength 
of 

2 wires 
Rm [daN] 

Breaking strength 
of 

4 wires 
Rm [daN] 

Cross-section of 
wire 

A  
[mm2] 

4 456.12 912.24 1824.49 12.57 

5 712.69 1425.38 2850.76 19.63 

6 1026.27 2052.55 4105.09 28.27 

8 1824.49 3648.97 7297.94 50.27 

10 2850.76 5701.52 11403.04 78.54 
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0.7 Indirect fastenings 

Purpose  

With indirect fastenings, the load is ñpressedò against the loading surface using bindings. 

This 

- improves the overall stability of the load unit and/or, 

- increases the contact pressure on the load and limits its potential for longitudinal movement. 

Goods 

Individual items (like boxes), objects bound together to form load units (packages, bales, etc.) and 
stacked goods that can be pressed sufficiently securely against the loading surface with bindings.  

Wagons  

Wagons with built-in indirect fastening systems or wagons with securing devices (e.g. rings, hooks, 
eyelets) 

Bindings  

- should be preferably woven or synthetic straps (see also information sheet 0.6),  

- Metallic bindings have only limited suitability because of their low elasticity. Bindings made from steel 
strip may not be used,  

- They must be fitted with a built-in tensioning system or separate tightening device,  

- Straight pull breaking strength1) (including connecting parts) of between 1000 daN and 4000 daN, with 
a minimum pre-tension of 300 daN, according to the weight, length and surface of the goods and the 
lashing angle Ŭ,  

- Straps should be protected from fraying on sharp edges by means of inserts, rubber hosing or corner 
protections. 

The buckles and locking devices on the securing straps must be suited to the type of strap used in terms 
of its functional properties and strength.  

 

The bindings must, as far as possible, be fixed using hooks (insured against inconvenient unhooking, 
except in an enclosed cargo space) or tensioned in loops (loops double the breaking strength). Use of 
knots reduces the breaking strength of the bindings by approx. 60%. If knots are used, the diminished 
breaking strength must be compensated for by means of suitably stronger bindings.  

The following factors are crucial when pre-tensioning a binding:  

- the pre-tensioning force,  

- the lashing angle Ŭ (measured between the loading surface and the binding). The smaller the lashing 
angle, the higher the pre-tensioning force in the binding must be to obtain the same application force. 
The lashing angle Ŭ must be at least 35Á.  

 
 

                                                      
1) Minimum breaking strength in tangent traction is equivalent to twice the permissible traction strength (LC) and only 

applies to synthetic straps, woven straps and load-securing straps. 
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On sharp edges, the bindings must be protected by means of inserts, corner protection or rubber hosing. For 
goods with a smooth surface, indirect fastenings should be used in combination with friction-enhancing 
inserts made from a suitable material.  

Indirect fastenings can only be used to secure those parts of the load that can be pressed sufficiently 
securely onto the loading surface. The load must not be damaged by the bindings. 

Attaching the bindings to the wagon  

- Use the rings, hooks or eyelets made of steel rod (diameter at least 16 mm) fitted to the wagon.  
- Eyelets and rings designed for fixing sheets on wagons may not be used for indirect fastening of 

goods with a unit mass of more than 4 t,  
- Hooks and securing rings on stanchions may only be used if the stanchions are secured against 

uplifting.  
- If there are no securing points in suitable positions, the goods may be fastened using appropriate 

parts of the wagon. However, bindings may not be attached to parts of the wagon running gear or 
suspension, nor to the bogies, signal brackets, door locking devices, handrails, steps, etc. Similarly, 
bindings must not be looped around draw gear, buffing gear or parts of the brake system, and must 
not pass beneath the underframe.  

Execution  

If at all possible, bindings should be attached to the wagon using the securing devices provided (rings, 
eyelets, hooks). They should then be passed over the load (overtension) and tightened using the 
tensioning device (e.g. ratchet or lever). 

The straps used for bindings may be twisted upon tensioning. The total twist on each strap may equal 
three twists of 360°.  

The twist may also be located in those parts of the strap resting on the load, e.g. on the curve of a pile of 
logs, or over a dovetailed stack of tubing.  

No twisting of the strap is permitted in edged areas, e.g. packages of sawn timber, girders, wagon sides, 
etc. 

The free ends of the bindings must be secured and must not hang loose. 

Each load unit requires at least two indirect fastenings, positioned approximately 50 cm from the ends of 
the load. Exceptions to these rules are explained in the loading guidelines and examples in volume 2.  

Indirect fastenings can only protect those parts of the load that can be pressed sufficiently securely 
against the loading surface with bindings.  

Empty space between load units lessens the effect of indirect fastenings as the bindings pull the 
individual units towards the middle of the wagon rather than pressing them against the loading surface.  

For goods:  

- with a smooth surface, indirect fastenings should be used in combination with friction-enhancing 
inserts made from a suitable material;  

- with a fragile surface, indirect fastenings should be used in combination with inserts, rubber hosing 
or corner protection.  

Reference documents 

EN 12 195-1: ñCalculation of lashing forcesò, 

EN 12 195-2: ñWeb lashing made from man-made fibresò, 

EN 12 195-3: ñLashing chainsò, 

EN 12 195-4: ñLashing steel wire ropesò. 

The reference to the corresponding standard refers to the current version. 
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0.8 Friction and coefficients of friction 

Introduction 

The friction forces between the loading surface and the load, between loads stacked on one another or when 
anti-skid materials are extremely important in securing loads as they have a direct influence on the design of 
additional devices used to secure the load. It is therefore highly important to determine the stable friction 
coefficients of the materials or characteristic friction pairs between loads and securing devices of goods 
transported on vehicles. 

Friction 

Friction is the interaction between the surfaces of bodies in contact with one another (e.g. loading surface, 
loads, anti-skid inserts) preventing or impeding movement between these bodies.  

Due to the effects of running dynamics, only sliding friction is taken into consideration when securing loads 
transported by railway.  

Sliding friction 

Sliding friction FGL=ɛGL*FN is always lower than adhesion FH.  

In the UIC loading guidelines,  

- the decisive parameter to evaluate the securing of the load is the friction coefficient µGL only; it is 
calculated for the friction pairs formed by the load and the loading surface, or between the loads 
themselves, 

- the sliding friction coefficient is named friction value or friction coefficient µ. 

Table of sliding friction coefficients ñɛò (source: VDI 2700 directive) 

Material dry wet greasy 

Wood / wood 0.20 ï 0.50 0.20 ï 0.25 0.05 ï 0.15 

Metal / wood 0.20 ï 0.50 0.20 ï 0.25 0.02 ï 0.10 

Metal / metal 0.10 ï 0.25 0.10 ï 0.20 0.01 ï 0.10 

Concrete / wood 0.30 ï 0.60 0.30 ï 0.50 0.10 ï 0.20 

Table of sliding friction coefficients ñɛò (source: Fraunhofer Institute) 

Material dry wet greasy 

Concrete products 

Prefabricated panel / used wood 0.50 0.50  

Prefabricated panel / new wood  0.40 0.40  

Prefabricated panel / prefabricated panel  0.55 0.55  

Steel frame / wooden loading surface 0.40 0.40  

Wooden beam / wooden loading surface 0.50 0.50  

Paper products    

Paper / paper 0.40   

Packed paper rolls / anti-skid floor 0.30   

Non-packed paper rolls / anti-skid floor 0.25   

Packed paper rolls / loading surface with planks 0.40   

Non-packed paper rolls / loading surface with planks 0.45   

Packed paper rolls / metallic floor 0.30   

Non-packed paper rolls / metallic floor 0.30   

Packed paper rolls / synthetic material 0.25   

Non-packed paper rolls / synthetic material 0.15   

 



0.8 

2-3  01/04/2017 © UIC 

Table of sliding friction coefficients ñɛò (source: DEKRA) 

Goods packed in sheeting 0.20 ï 0.50 

Cardboard packing 0.20 ï 0.50 

Wooden pallet / anti-skid floor 0.30 ï 0.35 

Pallet made of synthetic material / anti-skid floor 0.20 ï 0.25 

 

Rubber tyres / steel loading surface  

dry / clean surface 
dirty / dry surface 
dirty / wet surface 

0.40 ï 0.45 
0.30 
0.10 ï 0.20 

Determining the friction coefficient 

The standard EN 12195-1, edition 1.2011, includes a description in Annex B of a procedure to determine the 
friction coefficient in practice.  

Marking on packing increasing the friction coefficient 

The marking consists of a pictograph representing an arrow, the tip of which points towards the 
contact surface with an increased friction coefficient. 
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Measures geared towards increasing the friction coefficient 

When using anti-skid materials, it is important to select the optimum technical solution in order to achieve the 
highest possible friction coefficient, ideally ɛ > 0.7.  

The friction coefficient that can effectively be achieved must then be considered on a case-by-case basis, as 
must the purpose of use (immobilising the load or limiting its movements).  

The dimensions of the materials in use shall vary according to the weight of the load. The strength to be 
required of the friction-enhancing material must be suited to the masses to be secured.  

Anti-skid materials 
Behaviour with regard to 
deformation and concentrated 
loads 

Pressure stress 

Anti-skid matting (ASM) with 
hollow spaces 

After applying a load as per 
DIN 15155 for 24 h, total weight 
of 1000 kg, no residual 
deformation affecting functioning 
may be apparent.  

In case of high pressure, ASMs 
with a high proportion of hollow 
space tend to stiffen, in which 
case ɛ may decrease 
considerably.  
Comply with manufacturerôs 
requirements.  

Anti-skid matting with no hollow 
spaces 

 Comply with manufacturerôs 
requirements (in case of PUR 
material, no higher than 80 
N/mm2) 

Fibrous material with anti-skid 
coating (felt)  

If the load is localised and heavy, 
deformations or compression 
marks may occur, though they 
can actually have a positive 
effect, preventing the load from 
sliding further.  

Comply with manufacturerôs 
requirements 

Solid cardboard with anti-skid 
coating  

When using single-use products, 
it is unnecessary to check the 
effect of deformations or 
compression marks.  
If the load is localised and heavy, 
deformations or compression 
marks may occur, though they 
can actually have a positive 
effect, preventing the load from 
sliding further.  

Comply with manufacturerôs 
requirements 

Solid cardboard or corrugated 
cardboard with anti-skid coating, 
with synthetic supporting material 
inside  

 Comply with manufacturerôs 
requirements 

Woven anti-skid material on both 
faces 

Within the use and temperature 
ranges specified by the 
manufacturer, no significant 
residual deformation may be 
apparent.  

In case of high pressure, ASMs 
with a high proportion of hollow 
space tend to stiffen, in which 
case ɛ may decrease 
considerably.  
Comply with manufacturerôs 
requirements.  

Woven anti-skid textile products 
on both faces  

If the load is localised and heavy, 
deformation may occur. Under 
normal circumstances, practically 
no compression marks may be 
apparent, due to the thickness of 
the material and other properties.  

In the absence of any general 
instructions, comply with 
manufacturerôs requirements.  

Source: VDI directives, VDI 2700 directive, sheet 15, securing loads on road vehicles, anti-skid material (May 
2009)  
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0.9 Long load units on two carrier wagons 
with swivelling / sliding-swivelling bolsters 

Loading 

Long self-supporting loads which have to be loaded on several wagons fitted with two swivelling / sliding-
swivelling bolsters due to their length or weight. 

Loads with a narrow profile which may bend crosswise due to stresses during carriage, must be 
strengthened using a suitable method, for example by assembling several beams into a single load unit or 
setting up ancillary structures along the sides of the load.  

Loading devices  

The swivelling bolster fixes the load on the carrier, 

The sliding-swivelling bolster enables longitudinal movement between the load and the wagon when 
negotiating curves and longitudinal movement of the buffing and draw gear. 

Swivelling / sliding-swivelling bolsters are generally fitted with lateral load-securing devices (stanchions, 
sides, end walls or fastening pads). 

Before loading it is necessary to check that the swivelling / sliding-swivelling bolster can pivot freely. 

Wagons 

- two flat wagons of the same type 

¶ with in-built fixed swivelling bolsters or 

¶ with removable / transferable swivelling / sliding-swivelling bolsters  

if necessary using an intermediate wagon (flat wagon with collapsible boards and folded or removable 
stanchions), or  

guard wagons (flat wagons with collapsible boards and foldable or removable stanchions); 

- articulated wagon with in-built fixed swivelling bolsters. 

Method of loading  

Swivelling / sliding-swivelling bolsters should be placed above the longitudinal axis of the carrier wagons, 
as centred as possible within a range of ± 1 m; in case of an off-centre load, the permissible load capacity 
of the wagon must be observed.  

Removable / transferable swivelling / sliding-swivelling bolsters must be secured sufficiently to withstand 
potential stresses.  

Loading: 

- with the centre of gravity of the load above the longitudinal axis of the wagons and between the 
swivelling bolsters, 

- the load must project above the swivelling bolsters by at least 1000 mm. For other load units (e.g. 
concrete sleepers), exemptions are granted when the contact points required by the design must be 
observed. In this case, the necessary measures must be taken to ensure the load unit cannot slide 
beyond the swivelling bolsters.  

- concerning vibrations, observing the ratio: ni : na = 2.67:1 provides the optimum conditions, 

- in case of coupled wagons with two in-built swivelling bolsters and without sliding-swivelling bolsters, 
the load is secured on one swivelling bolster with longitudinal movement possible on the second 
bolster.  

Loading with guard wagons ¤. 

- If the load units project above the bolsters at the front of the carrier wagons and the measures as per 
point 4.2 of volume 1 are not observed, guard wagons ¤ are required. Guard wagons may be 
loaded with other goods in accordance with the UIC Loading Guidelines. 

In this case the consignor RU determines the minimum distances: 

- horizontally between the loads,  

- vertically between the load and the intermediate wagon £ / guard wagon ¤. 

It must be checked that the loading gauge and width limits for the load units as per tables 1 and 2 of 
volume 1 of the UIC Loading Guidelines are being observed. 
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Securing 

In principle, the load is secured only on the two swivelling bolsters. 

- along the length of the wagon 

¶ in case of two in-built swivelling bolsters: 
secured on one swivelling bolster with longitudinal movement possible on the other swivelling 
bolster. 

¶ secured on the two bolsters in case of swivelling / sliding-swivelling bolsters. 

- across the wagon  

secured from moving and being overthrown transversally by stanchions or the sides of the swivelling / 
sliding-swivelling bolsters if:  

¶ the load is in direct contact with the stanchions or sides, 

¶ the effective height of the stanchions or sides is 

Á at least 10 cm, 

Á in case of load units likely to tip, at least as high as their centre of gravity,  

Á in case of load units likely to roll, at least as high as half their diameter. 

 

If this is not possible the load must be secured crosswise by suitable devices such as ancillary structures, 
materials increasing the coefficient of friction, indirect fastenings, etc.  

Operating conditions 

These consignments may not be subject to hump or fly shunting, nor may they collide with other vehicles 
that have been fly or hump shunted. 

The transport units must be coupled in such a way that the buffers are in slight contact.  

Trains including these transport units may not be pushed. 

If the brake of a wagon forming part of a transport unit has to be isolated, the brakes on other wagons 
(carrier wagons, intermediate wagons and guard wagons) also have to be isolated. 

Additional indications  

The consignments are exceptional consignments. 

For load of wagons, maximum dimensions of loads and indirect fastenings, see information sheets 0.1, 
0.2 and 0.7. 
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1.2.2 Steel sheet in packages on bound-in timbers placed crossways, able to slide 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Packages of steel sheet on grooved timbers, bound-in crossways. 

Height of packages 

- max. 75 cm with U-shaped edge protection or closed steel sheet packing, 
- max. 50 cm without edge protection or packing. 

Packages should be bound crossways with steel strip (breaking strength1) at least 1400 daN) at intervals 
of approx. 1 meter and at least three bindings for packages Ò 3 m. Synthetic straps should only be used 
with edge protection. 

If the 1 m spacing cannot be observed when binding the packages together, the missing bindings should 

be compensated for by additional fastenings on the stacks  

Wagons 

Wagons with wooden floor 

Method of loading 

Packages of the same length and width in up to 6 tiers and a stacked height of 1.25 m, though no higher 
than the width of the packages. Goods spread evenly over the wagon floor insofar as possible (in 

compliance with ). The difference in height between two adjacent stacks must be less than the height 

of one package. Between the individual packages, use friction inserts or non-slip packaging. 

Smaller individual packages on the top of the stack. 

Stacks loaded lengthways in the wagon on skids made from hard fiber panel (rough side facing 
down) or from other suitable material. The number, width and thickness of the skids must be such that 
the bound-in wooden timbers do not touch the wagon floor (at least three, spread regularly beneath 
the stack, min. width 15 cm). 

Clearances to be left at the wagon ends: 

at least 50 cm 0 cm 

 

Stacks bound together crossways 

with woven straps with edge protection, min. breaking strength1) 2500 daN (straight pull): 

 

- at least 3 bindings for stacks of length Ò 3 m, 
- at least 4 bindings for stacks of length > 3 m. 

 

or 

 

with steel strip, min. breaking strength 2000 daN 

 

- at least 3 bindings for stacks of length Ò 3 m, 
- at least 3 bindings for stacks of length > 3 m + 1 binding every additional 2 m. 

 

 

                                                      
1) Minimum breaking strength in tangent traction is equivalent to twice the permissible traction strength (LC) and only 

applies to synthetic straps, woven straps and load-securing straps. 
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Securing 

- Lengthways in the wagon: Stacks loaded with possibility of sliding 

Across the wagon: secured with guide-pieces, min. height 5 cm, min. working height 3 cm. Fixed to 
the wagon floor with one nail per 1500 kg of load and at least two nails per guide-piece. Nails should 
have a min. diameter of 5 mm and penetrate at least 40 mm into the wagon floor. 
Smaller packages on the top of the stack secured with 

- friction inserts and 
- fastenings to join them to the package below (for number of bindings and their arrangement see )̈. 

Additional indications 

Load of wagons: see information sheet 0.1, 

Single-use bindings: see information sheet 0.6, 

Friction and coefficients of friction: see information sheet 0.8. 

© 
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1.2.3 Steel sheet in packages on timbers placed lengthways, able to slide 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Packages of steel sheet with or without timbers bound in. 

Height of packages 

- max. 75 cm with U-shaped edge protection or closed steel sheet packing, 
- max. 50 cm without edge protection or packing. 

Packages should be bound lengthways and crossways with steel strip (breaking strength1) at least 
1400 daN) at intervals of approx. 1 meter. At least two bindings per package side. Synthetic straps should 
only be used with edge protection. 

Wagons 

Wagons with wooden floor 

Method of loading 

Packages of the same length and width, in one or more tiers up to a height of 1.25 m, though no higher 
than the width of the packages. Goods spread evenly over the wagon floor insofar as possible (in 

compliance with ). The difference in height between two adjacent stacks must be less than the height of 

one package. Stacks placed on timbers arranged lengthways in the wagon, with or without space 
between the stacks. Use the full length of the wagon if possible. 

With bound-in and bevelled timbers 

or 

on loose timbers. 

Minimum clearances to be left at the wagon ends 

50 cm 0 cm 

Stacks should be bound lengthways and crossways with steel strip (breaking strength1) at least 
2000 daN) at intervals of approx. 1 meter. The number of bindings should be doubled in the lengthways 
direction if the stack exceeds 35 cm. At least two bindings on each side of the stack. Synthetic straps 
should only be used with edge protection. 

 

Securing 

- Lengthways in the wagon: loaded with possibility of sliding. 
Across the wagon: secured with guide-pieces, min. height 5 cm, min. working height 3 cm. Fixed to the 
wagon floor with one nail per 1500 kg of load and at least two nails per guide-piece. Nails should have a 
min. diameter of 5 mm and penetrate at least 40 mm into the wagon floor. 

Additional indications 

Load of wagons: see information sheet 0.1, 

Single-use bindings: see information sheet 0.6, 

 

                                                      
1) Minimum breaking strength in tangent traction is equivalent to twice the permissible traction strength (LC) and only 

applies to synthetic straps, woven straps and load-securing straps. 
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1.2.4 Heavy plates without timbers (ungreased) 
Single wagons and groups of wagons Wagons in block trains or combined transport  

Wagons with long-stroke shock absorbers 

Type of goods 

Plates without timbers (min. thickness: 3 mm), stacked to a height of roughly 80 cm. 

Individual stacks, bound at least twice. 

Dovetailed sheets, bound across the load at least three times, including once on the dovetailed sections. 

Type of binding: steel strip (breaking strength min. 1400 daN) with edge protection or steel wire (diameter 
5 mm min. at least double-bound).  

Wagons 

Wagons with side-doors/-walls or stanchions and wooden floor. For extra wide plates, side-walls and -
stanchions folded down. 

Method of loading 

Stack loaded directly onto the wagon floor, on bolsters or on softwood timbers with rectangular cross-
section resting on the broader face. Plates should extend at least 50 cm beyond the timbers. 

For loading on timbers, overhanging load ends shall be maintained at the same height by timbers 
sufficiently secured to wagon floor by nails. 

Minimum clearance when the load projects beyond the end-doors/-walls: 

50 cm 0 cm 
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Securing 

- lengthways in the wagon: 
¶ by the end-walls or -stanchions, 

- crossways in the wagon: 
¶ by side-walls or -stanchions when the distance from the side is no greater than approx. 10 cm. 

When secured by only two stanchions, plates must extend beyond the centre of stanchions by 
at least: 

50 cm 0 cm 

 

¶ by nailed scotches, at least two per stack on each side when the distance from the walls or -
stanchions is greater than approx. 10 cm; such scotches should be at least 5 cm thick and have 
an effective height of at least 3 cm; 

Number of nails on scotches on each side: one nail per 1500 kg. 

For extra wide plates:  

¶ by bands of fastened flat steels (breaking strength1) min. 2000 daN). The flat steels should stick into 
the floor with spikes or be nailed. Number of bands: at least three, for lengths up to 6 m and at least 
four, for lengths over 6 m, or  

¶ by steel corner pieces (min. width: 50 mm, min. thickness: 5 mm). 

 

Each corner piece is secured by: 

¶ at least three blank spikes (h=30 mm) or at least four notched spikes (h=40mm); minimum; distance 
40 mm min. or 

¶ four nails (Å 5 mm) or four threaded nails (Å 4.2 mm) secured to the wagon floor or cross-piece. 
Penetration depth of nails: min. 40 mm, penetration depth of spikes: min. 30 mm (blank spikes) and 
min. 40 mm (notched spikes). 
 

¶ Length of corner piece contact surface with wagon floor: 60 cm min. 
Timbers placed lengthways on the corner pieces at the level of the spikes/nails.  
The two corner pieces positioned opposite each other shall be bound together above the load 
(breaking strength1) of the binding: min. 2000 daN) 
Number of corner pieces per wagon side: 

- at least four, for lengths up to 6 m, 

- at least five, for lengths over 6 m, 

- in case of dovetailed sheets: one corner piece shall also be positioned on each side in the 
dovetailed sections 

Additional indications 

Load of wagons: see information sheet 0.1 

Maximum dimensions of loads: see information sheet 0.2 

                                                      
1) The minimum breaking strength (straight pull) corresponds to double the permitted tensile force (LC); this concerns 

only synthetic straps, woven-fabric straps and load securing straps. 

§ 

 ̈

ª 

 

 

 

© 



Loading guidelines 1.2.5 

© UIC 01/04/2017 1-2 

1.2.5 Heavy plates (ungreased und particularly wide) 
Single wagons and groups of wagons Wagons in block trains or combined transport  

Wagons with long-stroke shock absorbers 

Type of goods  

Heavy ungreased plates (3 mm thick or more) wider than the effective width of the wagon. 

Wagons 

Flat wagons with wooden floor  

Method of loading  

Plates stacked one on top of one another or individual interleaved plates or  

Plates bound together in packages, stacked directly on the wagon floor, bolsters, or wooden timbers or 
intermediate timbers. Height of the packages: 10 cm max., breaking strength of the package bindings: 
1400 daN min., with a binding every 3 m and at least two bindings per package. 

Timbers and wooden intermediate timbers should be  

¶ of rectangular cross-section and resting on the broader face; intermediate timbers within a layer 
must all have the same height,  

¶ vertically aligned one above the other 

¶ positioned directly under the bindings and  

¶ roughly as long as the load is wide, but no longer than the width of the load.  

The thickest plates should be arranged in the lower part of the load and the load should be spread as far 
as possible over the full length of the wagon.  

The height of the load should be 70 cm at most. 

A free space of at least 

50 cm 0 cm 

is only necessary: 

- if parts of the load protrude from the end walls, 

- if the wagons are not fitted with end walls/stanchions 

- on Laé wagons in the direction of the short securings. 
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Securing 

Lengthways in the wagon by 

¶ the end walls or  

¶ free space at the ends of the load. 

Crossways in the wagon: 

¶ by indirect fastenings consisting of:  

- four annealed steel wires (Å 5 mm) or  
- tensioning straps combined with edge protection (breaking strength1) in tangent traction 

5000 daN min.) 
in direct contact with the timbers or intermediate timbers. 

Bindings consisting of annealed steel wires should pass over the load and, on each side, through rings or 
other fastening devices on the wagon underframe, then back over the load before being twisted on either 
side. The lateral part of the load is thus secured by 8 twisted wires.  

¶ Each plate should be secured by at least 2 indirect fastenings; the plates should protrude from 
the bindings by at least 50 cm. 

¶ An indirect fastening should be placed every 3 metres approx. Material increasing the coefficient 
of friction should be placed on and under the timbers/intermediate timbers. 

¶ The ends of the load sloping downwards must be supported by means of extra intermediate 
timbers. 

If the plate thickness is sufficient, the timbers between the overhanging plates may rest on the plates 
underneath and must be bound with them to form a unit. 
Conversely, the entire stack must be supported by timbers or intermediate timbers bound to the stack 

plates to form a unit, or secured by means of indirect fastenings as per . 

The load is secured by means of bindings or woven straps (breaking strength of the bindings in tangent 
traction: 1400 daN min.) with edge protection; the timber under the load must be fixed to the wagon floor. 
Indirect fastenings: see no. §. 

Additional indications 

Load of wagons: see information sheet 0.1 

Maximum dimensions of loads: see information sheet 0.2 

Single-use bindings: see information sheet 0.6, 

Indirect fastenings: see information sheet 0.7, 

Friction and coefficients of friction: see information sheet 0.8. 

 

The strength of the inserts depends on the loading mass. Stress strength of the material increasing the 
coefficient of friction must suit the masses to be secured.  

 

                                                      
1)  Minimum breaking strength in tangent traction is equivalent to twice the permissible traction strength (LC) and only 

applies to synthetic straps, woven straps and load-securing straps. 
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1.2.6 Heavy plates (ungreased) 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Stacked sheet metal separated by softwood timbers when required. Height of load: approx. 80 cm. 

In some instances, the stacking of sheet metal in such a way that the shortest and/or narrowest sheets 
are placed below or inside the stack is permissible. The difference in the size of the plates on each side 
must not exceed the following measurements:  

a. 1 m lengthways (with the exception of sheets at the top of the stack) 
b. 0.5 m crossways 

 
Individual stacks up to 6m in length with at least two bindings and an additional binding every additional 
6m or part thereof. 

Dovetailed stacks bound once for every 6 metres with at least three bindings, of which at least one should 
be in the overlapping area. 

Binding type: strip steel (breaking strength: 1400 daN) with edge protection. 

Wagons 

Wagons with stanchions or flaps and a wooden floor. For the wide plates, fold down the flaps and the side 
stanchions. 

Method of loading 

Stacks, with the plates being separated by softwood timbers when required, loaded directly onto the 
wagon floor, on bolsters or softwood supporting scotches with a square cross-section of at least 5 x 5 cm 
or a rectangular cross-section. When resting on their widest face, the plates should protrude beyond the 
lower intermediate timbers by at least 50 cm.  

In the unlikely event that the lower timbers are positioned edgeways, they must be firmly secured against 
tipping.  

If the goods are loaded onto supporting scotches, two, four or more supporting scotches should be evenly 
spread. The supporting scotches should cover at least ¾ of the width of the sheet that they are 
supporting. Each supporting scotch must be secured against transverse movement, by a minimum of two 
nails, for example. 

The supporting scotches/timbers may consist of several superimposed components, as long as these are 
adequately bound together. 

Timbers 

- Number dependent on the nature of the plates (the timbers do not necessarily have to be placed 
on the same vertical plane); 

- Minimum length of the timbers approximately ¾ of the width of the sheet they are supporting; 
- With a square or rectangular cross-section, resting on the widest face, consisting of one piece or; 
- Of maximum of two components, overlapping laterally by at least 1/3 of the total length of the 

timber and adequately bound; 
- Of the same thickness within layers; 
- Must not destabilise the stack; 
- Maximum permitted height for the stack must not be exceeded. 

The timbers must be secured against crossways movement by means of, for example, the following: 

- a friction-increasing fabric fixed on top of or below the timber. 
- laterally positioned abutments. 

If the length of the timber is approximately ¾ of the width of the plate which it is supporting, it is not 
necessary to provide additional anchoring against crossways movement.
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If the goods are loaded onto supporting scotches, the protruding extremities of the load are to be 
supported by wooden blocks of approximately the same height and which are adequately fixed to the floor 
of the wagon.  

The directly stacked plates are in contact with one another over their entire surface. If contact is not 
assured over the entirety of the surface, a sufficient number of anti-skid strips should be inserted. The 
minimum width of the strips is 15 cm, and their minimum length is ¾ of the plateôs width. 

If the goods exceed the height of the panels or end flaps, the minimum clearance is as follows: 

50 cm 0 cm 
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Securing 

- Lengthways on the wagon: 

¶ By the flaps or end stanchions. 

- Transversally on the wagon: 

¶ by the lateral flaps or the stanchions when the lateral deviation in relation to the edges or stanchions 
is greater than approximately 10 cm; 

¶ Loading onto 

o softwood scotches exceeding both sides of the load in width. There should be a minimum 
thickness of 10 mm for a sheet resting on a softwood scotch or  

o Material increasing the friction coefficient 

or alternatively 

¶ By blocks of nailed down wood with a minimum thickness of 5 cm and a minimum effective height 
of at least 3 cm, at least two per stack on each side. Number of nails in the wooden blocks ï one for 
every 1500 kg of cargo, spread evenly across all the blocks.  

¶ In the event of securing by two stanchions, the plates must exceed the centre of the stanchions by a 
minimum of 

50cm 0cm 
For particularly wide plates 

¶ by straps composed of bound steel plates (breaking strength min. 2000 daN). The steel plates are 
secured to the flooring by spikes or are nailed down; number of straps ï at least three for lengths of 
up to 6 meters and at least four for lengths of greater than 6 m or  

¶ by steel fastening brackets (minimum width 50 mm, minimum thickness 5mm),  

secured by 

¶ at least 3 indented spikes (length = 30 mm) or at least 4 notched spikes (length = 40 mm); minimum 
spacing 40 mm or alternatively 

¶ four nails each (Å 5 mm) or four screw nails (Å 4.2 mm) nailed into the flooring or bolsters. Minimum 
penetration depth of nails ï 40 mm and 30 mm or 40 mm for spikes. 

¶ Minimum bearing length of fastening brackets ï 60 cm.  

The supporting scotches are placed lengthways on the fixing brackets on the spikes/nails. The two 
fixing brackets are positioned opposite each other and are bound together above the load (minimum 
breaking strength: 2000 daN) 

Number of fixing brackets for each side of the wagon:  

- A minimum of four for up to 6 m 
- A minimum of 5 for lengths of greater than 6 m 
- One fixing bracket also in the overlapping zone for dovetailed stacks. 

Additional indications 

Load of wagons: see information sheet 0.1 

Maximum dimensions of loads: see information sheet 0.2 

Single-use bindings1): see information sheet 0.6, 

Friction and coefficients of friction: see information sheet 0.8. 

 

                                                      
1)  Minimum breaking strength in tangent traction is equivalent to twice the permissible tensile strength (LC) and only 

applies to synthetic straps, woven straps and load-securing straps. 
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1.3.1 Coiled sheet (greased or ungreased) 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Coiled sheet, loaded on the roll, with a maximum weight (individually or per group) of 7 t. 

each coil bound twice around the circumference 

greased metal sheets should also be bound 3 times through the mandrel hole,  

several coils bound together 4 times through the mandrel hole. 

Type of binding: steel strip with a breaking strength of at least 1400 daN for binding individual rolls and at 
least 2000 daN for binding together several coils. 

Wagons 

Wagons with walls or sides and wooden floor. 

Method of loading 

Coiled sheet 

- loaded directly onto the wagon floor or on softwood timbers laid lengthways in the wagon (cross-
section of approx. 5 x 12 cm) resting on the broader face 

- individually, when the width is at least 5/10 of the diameter,  

- side by side and bound into one unit when the width of each individual coil is at least 1/3 of the 
diameter and the total width of each unit is at least 7/10 of the diameter,  

- in groups, one behind the other (touching); for loads in excess of 7 t, separate groups should be 
formed 

Clearance: at least 50 cm. 

 

Securing 

Lengthways in the wagon 

each coil ð even when several coils are bound to form one unit ð shall be secured on either side by 
at least two scotches in each running direction. 

Groups (max. 7 t) as shown in the diagram 
Scotch dimensions: minimum height 12 cm, minimum breadth 12 cm, angle of slope approx. 35°. 
Number of nails in the scotches on each side (total). 

1 nail / 500 kg of load 1 nail / 2000 kg of load 

Across the wagon 

each coil shall be secured with stop scotches at least 5 cm thick and with at least 3 cm effective height. 

Number of nails in scotches on each side (total): 1 nail / 1,500 kg. At least 2 nails per scotch. 

Additional indications 

Load of wagons: see information sheet 0.1  
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1.3.2 Ungreased hot-rolled coiled sheet 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Coiled sheet, loaded "eye-to-sky"  

- on the wagon floor, minimum diameter 7/10 of H  
- on wooden timbers1), minimum diameter = H 

Coils bound with steel strips (breaking strength min. 1400 daN), at least 

- twice around the circumference or 
- once round the circumference and once through the mandrel hole or 
- three times through the mandrel hole, and distributed as evenly as possible around the entire 

circumference. 

Wagons 

Wagons with wooden floor. 

Method of loading 

Sheet metal coils loaded: 

- directly onto the wagon floor, distributed evenly crossways, or  

- on two softwood, timbers laid parallel to the longitudinal axis of the wagon (cross-section: approx. 
5x12 cm) resting on the broader face. Spacing between these timbers should be 7/10  
at least of the diameter of the coil.  

- They should extend at least 30 cm beyond the sheet metal coils on each side.  
- Minimum clearance: 50 cm 

 

Securing 

No additional measures required. 

Additional indication 

Load of wagons: see information sheet 0.1. 

                                                      
1) On GC: only with lateral securing using guide-pieces 
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1.4.1 Steel pipes in tiers, diameter greater than 65 cm (26ôô) 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Steel pipes, various surfaces (with or without flanges) 

Wagons 

Wagons with stanchions and wooden floor  

Method of loading 

Pipes loaded directly onto the wagon floor, on bolsters or on timbers: 

- in one or more tiers, where possible over the full width of the wagon, with pipe centres vertically 
aligned.  

- the number of tiers should be no greater than the number of pipes per tier (with a maximum 
of one tier dovetailed)  

- flanges or sleeves should not come into contact (load alternately).  

- pipes should extend beyond the timbers and bolsters by at least 50 cm. 

- minimum clearances 

¶ for untreated pipes 30 cm 

¶ for greased or 
smooth-coated pipes 50 cm 

0 cm 
 

0 cm 

- wooden timbers and bolsters should be made from healthy, undamaged wood as per standard 
EN 338, strength class C24 minimum, square-sawn from one piece, resting on the broader face 
without contact with the stanchions,  

¶ with a rectangular cross-section of at least 90 cm2 and a minimum thickness of 6 cm. 

¶ total cross-section of timbers per tier (cm2) minimum 360 480 600 

¶ for a mass of pipes per tier (t) maximum 10 15 20 

 - number of timbers and lateral scotches 

¶ at least two for pipe lengths less than or equal to 12 m and a mass of up to 15 t per tier 

¶ four (in two pairs) for pipe lengths greater than 12 m and a mass greater than 15 t per tier 

- Timbers fastened with at least four nails (diameter 5 mm, depth of penetration at least 40 mm) 
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Securing 

- All stanchions should be raised 

- Each tier of pipes should be secured with scotches as shown (no clearances):  

¶ scotches attached to timbers facing upwards and downwards,  

¶ scotches should be the same width as the timbers and cross-timbers, 

¶ scotch height should be 1/12 of pipe diameter, though at least 12 cm; scotch angle approx. 35°,  

- Scotches should be secured on both sides of the load 

¶ between the stanchions with nails (pipes secured by min. half their diameter) 

number of nails (diameter 5 mm) on each side: total of one per 1500 kg of load (i.e. tier to be 
secured, including dovetailed tier where appropriate); nails should be evenly spread, with at 
least four per scotch (two inside and two outside), should be driven in vertically and 
penetrate to a depth of at least 40 mm 

¶ above the stanchions (pipes protruding above the stanchions by more than half their 

diameter) as in  and with steel connecting plates 3 mm thick screwed to the timbers on 
both sides with wood screws; number of screws of at least 6 mm diameter and 60 mm length 
for each connecting plate: 9 (three in each scotch and three in the timber)  

¶ Greased or smooth-coated pipes  
use friction inserts  

 

 

- The dovetailed tier should be bound to the bearing tier beneath with at least two straps 
(breaking strength1) minimum 4000 daN)  

When  

- pipes project beyond the stanchions by more than half a pipe diameter, or 

Á the clearance is less than in  or 

Á pipes are greased or  
smooth-coated 

 

Á pipes are greased or smooth-coated and in 
the absence of friction inserts 

- Stack to be lashed down with straps with tensioning device (breaking strength1) at least 
4000 daN); number: one strap for every 6 m of pipe length and at least two per stack (straps 
approx. 50 cm from the pipe ends). 

Additional indications 

Load of wagons: see information sheet 0.1  
Maximum dimensions of loads: see information sheet 0.2  
Single-use bindings: see information sheet 0.6,  
Indirect fastenings: see information sheet 0.7,  
Friction and coefficients of friction: see information sheet 0.8.  

 

For traffic destined for ADIF, the straps (indirect fastenings) must have built-in tensioning and locking 
devices. 

                                                      
1)  The minimum breaking strength (straight pull) corresponds to double the permitted tensile force (LC); this concerns 

only synthetic straps, woven straps and load securing straps. 
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1.4.2 Steel pipes in tiers, diameter of over 40 cm up to 65 cm (16ôô - 26ôô) 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Steel pipes, various surfaces (with or without flanges)  

Wagons 

Wagons with stanchions and wooden floor  

Method of loading 

Pipes loaded directly onto the wagon floor, on bolsters or on timbers: 

- in one or more tiers, where possible over the full width of the wagon, with pipe centres vertically 
aligned.  

- the number of tiers should be no greater than the number of pipes per tier (with a maximum of 
one tier dovetailed)  

- flanges or sleeves should not come into contact (load alternately).  

- pipes should extend beyond the timbers and bolsters by at least 50 cm.  

- minimum clearances 

¶ for untreated pipes 30 cm 0 cm 

¶ for greased or  
smooth-coated pipes 

50 cm 0 cm 

- wooden timbers and bolsters should be made from healthy, undamaged wood as per standard 
EN 338, strength class C24 minimum, square-sawn from one piece, resting on the broader 
face without contact with the stanchions, 

¶ with a rectangular cross-section of at least 80 cm2 and a minimum thickness of 6 cm.  

¶ total cross-section of timbers per tier (cm2) minimum 240 360 480 

¶ for a mass of pipes per tier (t) maximum 10 15 20 

- Number of timbers and lateral scotches 

¶ at least two for pipe lengths less than or equal to 12 m and a mass of up to 15 t per tier  

¶ four (in two pairs) for pipe lengths greater than 12 m and a mass greater than 15 t per tier  

- Timbers fastened with at least four nails (diameter 5 mm, depth of penetration at least 40 mm)  
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Securing 

- All stanchions should be raised 

- Each tier of pipes should be secured with scotches as shown (no clearances): 

¶ scotches attached to timbers facing upwards and downwards,  

¶ scotches should be the same width as the timbers and cross-timbers,  

¶ scotch height should be at least 12 cm; scotch angle approx. 35° 

- Scotches should be secured on both sides of the load 

¶ between the stanchions with nails (pipes secured by min. half their diameter) 

number of nails (diameter 5 mm) on each side: total of one per 1500 kg of load (i.e. tier to 
be secured, including dovetailed tier where appropriate); nails should be evenly spread, 
with at least four per scotch (two inside and two outside), should be driven in vertically 
and penetrate to a depth of at least 40 mm 

¶ above the stanchions (pipes protruding above the stanchions by more than half their 

diameter) as in  and with steel connecting plates 3 mm thick screwed to the timbers on 
both sides with wood screws; number of screws of at least 6 mm diameter and 60 mm 
length for each connecting plate: nine (three in each scotch and three in the timber)  

¶ Greased or smooth-coated pipes  
use friction inserts  

 

- The dovetailed tier should be bound to the bearing tier beneath with at least two straps 
(breaking strength1) minimum 4000 daN)  

When  

- pipes project beyond the stanchions by more than half a pipe diameter, or 

Á the clearance is less than in  or 

Á pipes are greased or  
smooth-coated 

 

Á pipes are greased or smooth-coated and in the 
absence of friction inserts 

Stack to be lashed down with straps with tensioning device (breaking strength 1) at least 
4000 daN). Number: one strap for every 6 m of pipe length and at least two per stack (straps 
approx. 50 cm from the pipe ends). 

Additional indications 

Load of wagons: see information sheet 0.1  
Maximum dimensions of loads: see information sheet 0.2  
Single-use bindings: see information sheet 0.6,  
Indirect fastenings: see information sheet 0.7,  
Friction and coefficients of friction: see information sheet 0.8.  

 

For traffic destined for ADIF, the straps (indirect fastenings) must have built -in tensioning and locking 
devices. 

 

                                                      
1)  The minimum breaking strength (straight pull) corresponds to double the permitted tensile force (LC); this concerns 

only synthetic straps, woven straps and load securing straps. 
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1.4.3 Steel pipes in tiers, diameter of over 25 and up to 40 cm (10ôô - 16ôô) 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Steel pipes, various surfaces (with or without flanges) 

Wagons 

Wagons with stanchions and wooden floor  

Method of loading 

Pipes loaded directly onto the wagon floor, on bolsters or on timbers:  

- in one or more tiers, where possible over the full width of the wagon, with pipe centres vertically 
aligned.  

- the number of tiers should be no greater than the number of pipes per tier (with a maximum of 
one tier dovetailed)  

- flanges or sleeves should not come into contact (load alternately).  

- pipes should extend beyond the timbers and bolsters by at least 50 cm.  

- minimum clearances 

 
Á for pipes with 

untreated surface 
30 cm 0 cm 

Á for greased or 
smooth-coated pipes 

50 cm 0 cm 

 

- wooden timbers and bolsters should be made from healthy, undamaged wood of the highest 
grade, in accordance with standard EN 338, strength class C24 minimum, square-sawn from one 
piece, resting on the broader face without contact with the stanchions,  

¶ with a rectangular cross-section of at least 70 cm2 and a minimum thickness of 5 cm.  

¶ total cross-section of timbers per tier (cm2) 
for a mass of pipes per tier (t) 

minimum 180 210 240 

maximum 9 12 15 

- number of timbers and lateral scotches 

¶ at least two for pipe lengths less than or equal to 12 m and a mass of up to 15 t per tier 

¶ four (in two pairs) for pipe lengths greater than 12 m and a mass greater than 15 t per tier 

- timbers fastened with at least four nails (diameter 5 mm, depth of penetration at least 40 mm)  
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Securing 

- All stanchions should be raised 

- Each tier of pipes should be secured with scotches as shown (no clearances):  

¶ scotches attached to timbers facing upwards and downwards,  

¶ scotches should be the same width as the timbers and cross-timbers,  

¶ scotch height should be at least 12 cm; scotch angle approx. 35°,  

- Scotches should be secured on both sides of the load 

¶ between the stanchions 

with nails 
number of nails (diameter 5 mm) on each side: total of one per 1500 kg of load (i.e. tier to be 
secured, including dovetailed tier where appropriate); nails should be evenly spread, with at 
least four per scotch (two inside and two outside), should be driven in vertically and 
penetrate to a depth of at least 40 mm 

¶ above the stanchions (pipes protruding above the stanchions by more than half their 
diameter) and with 
o steel connecting plates as in  3 mm thick screwed to the timbers on both sides with 

wood screws; number of screws of at least 6 mm diameter and 60 mm length for each 

connecting plate: nine (three in each scotch and three in the timber) or 

o nails as in  and with the protruding pipes bound with straps or bands (breaking strength1) 

at least 3000 daN) to the tier secured by the stanchions; number: one for every 6 m pipe 

length, at least two per stack 

- The dovetailed tier should always be bound to the bearing tier beneath 

¶ greased or smooth-coated pipes: 
use friction inserts  

 

When  

- pipes project beyond the stanchions by more than half a pipe diameter, or 

Á when the clearance is less than 
in Ẵ or 

Á pipes are greased or smooth-coated Á when pipes are greased or smooth-coated 
and in the absence of friction inserts 

Stack to be lashed down with straps with tensioning device (breaking strength1) at least 3000 daN), 
one strap for every 6 m of pipe length and at least two per stack (straps approx. 50 cm from the pipe 
ends) under the following conditions 

Additional indications 

Load of wagons: see information sheet 0.1  
Maximum dimensions of loads: see information sheet 0.2  
Single-use bindings: see information sheet 0.6,  
Indirect fastenings: see information sheet 0.7,  
Friction and coefficients of friction: see information sheet 0.8.  

 

For traffic destined for ADIF, the straps (indirect fastenings) must have built-in tensioning and locking 
devices.  

                                                      
1)  The minimum breaking strength (straight pull) corresponds to double the permitted tensile force (LC); this concerns 

only synthetic straps, woven straps and load securing straps. 
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1.4.4 Steel pipes in dovetailed stacks, resting on the stanchions 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Steel pipes of any type of surface.  

Wagon 

Wagon with stanchions and wooden floor  

Method of loading 

Pipes should be loaded as follows:  

- bottom tier placed directly on the wagon floor, on bolsters or timbers, closely-packed across the 
full width of the wagon (space filling)  

- upper tiers dovetailed, with the diameter of the dovetailed pipes less than or equal to that of 
pipes in the bearing tier, loaded above the stanchions to a maximum of 1/3 the width of the 
load (approx. 90 cm)  

- pipes should extend beyond the wooden timbers by at least 50 cm 

- timbers should be of healthy, undamaged wood of rectangular cross -section, resting on 
the broader face and not in contact with the stanchions 

- minimum clearances 

¶ for pipes with untreated 
surface 

30 cm 0 cm 

¶ for greased or smooth-
coated pipes 

50 cm 0 cm 

- When pipes rest more than half way up the stanchions:  

¶ stanchions should be linked by double 4 mm wire or straps (minimum breaking strength1) 
1000 daN), at the tip in the case of swivelling stanchions or 

¶ swivelling stanchions should be scotched.  
 

 
 

                                                      
1)  The minimum breaking strength (straight pull) corresponds to double the permitted tensile force (LC); this concerns 

only synthetic straps, woven straps and load securing straps. 
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Securing 

- all stanchions should be raised 
(pipes leaning against stanchions must be supported over at least 1/2 their diameter)  

- pipes secured by only two stanchions must extend beyond the stanchions by at least:  

 

¶ for pipes with untreated surface 30 cm 20 cm 

¶ for greased or smooth-coated 
pipes 

50 cm 30 cm 

 
- greased or smooth-coated pipes 

use friction inserts  
 

 

- Stacks to be lashed down with straps or bands (breaking strength1) at least 3000 daN), one for 
every 6 m of pipe length, at least two per stack, distance from pipe ends approx. 50 cm  

¶ if the pipes project above the stanchions by more than half their diameter, or 

¶ if the clearance is less than in  or 

¶ when pipes are greased or smooth-
coated 

 

¶ when pipes are greased or smooth-
coated and in the absence of friction 
inserts 

  
Additional indications 

Load of wagons: see information sheet 0.1  
Maximum dimensions of loads: see information sheet 0.2  
Single-use bindings: see information sheet 0.6,  
Indirect fastenings: see information sheet 0.7,  
Friction and coefficients of friction: see information sheet 0.8.  

 

For traffic destined for ADIF, the straps (indirect fastenings) must have built-in tensioning and locking 
devices.  
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1.4.5 Steel pipes in dovetailed stacks, laterally scotched 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Steel pipes of any type of surface.  

Wagon 

Wagon with stanchions and wooden floor  

Method of loading 

Pipes should be loaded as follows:  

- bottom tier placed directly on the wagon floor, on bolsters or timbers, closely-packed against one 
another 

- max. three tiers dovetailed (i.e. four tiers in all) 
the diameter of the dovetailed pipes should be less than or equal to that of pipes in the bearing 
tier 

- pipes should extend beyond the wooden timbers by at least 50 cm 

- minimum clearances 

  ¶ for pipes with untreated surface 30 cm  0 cm 
  ¶ for greased or smooth-coated 
   pipes 50 cm 

 
   0 cm 

- timbers should be of healthy, undamaged wood in accordance with standard EN 338, strength 
class C24 at least, square-sawn and of one piece, of rectangular cross-section, resting on the 
broader face and not in contact with the stanchions; at least 6 cm thick and fastened with four 
nails (diameter 5 mm, depth of penetration at least 40 mm) 

- number of scotches, on timbers as appropriate 

¶ two for pipe length up to 12 m and 15 t weight per tier  

¶ four (in two pairs) for pipe length over 12 m and weight over 15 t per tier 
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Securing 

- All stanchions should be raised 

- Each tier of pipes should be secured with wooden scotches (no clearances): 

¶ scotches should be the same width as the timbers and cross-timbers,  

¶ scotch height 1/12 of pipe diameter, though at least 12 cm; scotch angle approx. 35°,  

- Scotches should be secured on both sides of the load 

¶ on stacks that do not project above the stanchions by more than half a pipe diameter 

with nails 
number of nails (diameter 5 mm) on each side: total of one per 1500 kg of load (taken in 
relation to the total mass of the load); nails should be evenly spread, with at least four per 
scotch (two inside and two outside), should be driven in vertically and penetrate to a depth of 
at least 40 mm)  

¶ on stacks that project above the stanchions by more than half a pipe diameter 
with nails and steel connecting plates 3 mm thick screwed to the wagon floor / timbers with 
wood screws; number of screws of at least 6 mm diameter and 60 mm length for each 
connecting plate: six (three in the scotches and three in the timbers) 

- stacks weighing over 30 t should be secured using nailed scotches as in  and screwed-down 
connecting plates 

- greased or smooth-coated pipes  
use friction inserts 

 

 

- dovetailed tiers should be bound together with the bearing tier beneath at least twice using straps 
with tensioning device (breaking strength1) at least 4000 daN) 

- Stacks to be lashed down with straps with tensioning device (breaking strength1) at least 
4000 daN), one strap for every 6 m of pipe length and at least two per stack (straps approx. 50 
cm from the pipe ends) 

When  

- pipes project beyond the stanchions by more than half a pipe diameter, or 

Á the clearance is less than 
in  or 

Á when pipes are greased or smooth-
coated 

Á when pipes are greased or smooth-coated and 
in the absence of friction inserts 

Additional indications 

Load of wagons: see information sheet 0.1  
Maximum dimensions of loads: see information sheet 0.2  
Single-use bindings: see information sheet 0.6,  
Indirect fastenings: see information sheet 0.7,  
Friction and coefficients of friction: see information sheet 0.8.  

 

For traffic destined for ADIF, the straps (indirect fastenings) must have built-in tensioning and locking 
devices.  

                                                      
1) The minimum breaking strength (straight pull) corresponds to double the permitted tensile force (LC); this concerns 

only synthetic straps, woven straps and load securing straps. 
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1.4.6 Steel pipes, dovetailed on special wagons 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Steel pipes of any surface. 

Wagons 

Wagons with strengthened side1) stanchions and indirect securing straps (Sp..., Roo...) 

Method of loading 

Pipes should be loaded as follows: 

- pipes with small diameter: along the bottom layer, very close together (loading gap on one side) 

- pipes with larger diameter: against the stanchions on both sides (loading gap in the centre),  

- pipes on the top layer and which rest against the stanchions must not project above them by 
more than half their diameter, 

- above the stanchions, pipes should be dovetailed and arranged as symmetrically as possible 

- Dovetailing should only be used when the pipes forming the base are at the same height.  

 

For Spé wagons: minimum clearances 

  ¶ for pipes with untreated surface 30 cm 0 cm 
  ¶ for greased or  
   smooth-coated pipes 50 cm 

 
0 cm 

For Rooé wagons: no clearance required.  

 

Securing 

- by side stanchions; 
when secured by only two stanchions on each side, pipes must extend beyond the centre of the 
stanchion by at least: 

  ¶ for pipes with untreated surface 30 cm 20 cm 
  ¶ for greased or  
   smooth-coated pipes 50 cm 

 
30 cm  

- Stacks should be lashed down using all the fastenings fitted to the wagon; short stacks: at least 
twice 

Additional indications 

Load of wagons: see information sheet 0.1 
Maximum dimensions of loads: see information sheet 0.2 

                                                      
1) Wagons with strengthened stanchions according to the UIC leaflet 577, 4.4.3 are marked " ll " or are mentioned in the 

list appearing in the loading guidelines 100.3. 
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1.4.7 Steel tubes/pipes, bars and polygonal sections bound into bundles 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke absorbers 

Type of goods 

Steel tubes/pipes, bars and polygonal sections bound into bundles. 

Number of bindings per diameter, length and weight of bundle: 

one binding per 3 m of bundle length, at least two bindings per bundle. Distance of bindings from 
bundle ends: 30 cm approx.  

Breaking strength1) of bindings: min. 1400 daN, binding pulled tight to be effective. 

Synthetic and woven straps should only be used on sharp edges with edge protection. 

Wagons 

Wagons with stanchions and end boards. 

Method of loading 

Bundles loaded side by side directly onto the wagon floor, on bolsters or on wooden timbers. Timbers 
should be soft wood, of rectangular cross-section and resting on the broader face. 

On the bottom layer, bundles are in contact with the stanchions or 

loaded in the centre in case of single-layer loading which does not take up the full width available 

On the upper layer, bundles are: 

- dovetailed. To facilitate transhipment, they may be separated using inserts placed either at an 
angle or vertically. 

- stacked, loaded in two layers max. 

Minimum clearances for bundles above the end boards: 

50 cm 30 cm 

 

 

 

                                                      
1) Minimum breaking strength in tangent traction is equivalent to twice the permissible traction strength (LC) and only 

applies to synthetic straps, woven straps and load-securing straps. 

¢£ 
¤ 

¥ 

¦ 
§ 

¡ 



1.4.7 

2-2 01/04/2017  © UIC 

Securing 

 

- by side stanchions (bottom layer); when secured by only two stanchions on each side, the load must 
extend lengthways beyond the centre of the stanchions by at least:  

50 cm 30 cm 

  - by a dovetailing arrangement (upper layer). 

- For loading in accordance with : empty spaces shall be filled with nailed timber pieces. Height of 
timber pieces: 5 cm min. 

For loading in accordance with : 

¶ no additional securing is required, where direct support is provided by boards, walls or 
stanchions (lateral distance Ò 10 cm), no additional securing is required, 

¶ with lateral securing, where lateral distance is > 10 cm. 

- by scotches.  

Scotch dimensions:  
o Height: min. 12 cm,  
o Width: min. 8 cm,  
o Scotch angle: approx. 35°. 
Number of nails in the scotches, on each side of the load: at least one nail per 1500 kg of 
load mass, with at least two nails per scotch, or  

- by timber pieces: min. height 5 cm, secured to the wagon floor with one nail per 1500 kg of 
load mass, at least two nails per scotch. Nail diameter: min. 5 mm or threaded nail: minimum 
4.2 mm. Penetration depth into wagon floor: min. 40 mm, or 

- by indirect fastening with synthetic or woven straps, should only be used on sharp edges 
with edge protection (breaking strength1) min. 2800 daN), one indirect fastening per 3 m 
section or part thereof, at least two per stack.  

Additional indications 

Load of wagons: see information sheet 0.1,  
Single-use bindings: see information sheet 0.6,  
Indirect fastenings: see information sheet 0.7.  

 

                                                      
1) Minimum breaking strength in tangent traction is equivalent to twice the permissible traction strength (LC) and only 

applies to synthetic straps, woven straps and load-securing straps. 
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1.5 Wheelsets 
Single wagons and groups of wagons Wagons in block trains or combined transport 

Wagons with long-stroke shock absorbers 

Type of goods 

Wheelsets with or without axle boxes 

Wagons 

Wagons with walls or collapsible boards and wooden floors 

Method of loading 

Wheelsets loaded lengthways along the wagon on wooden cradles using approximately the entire width 
of the load  

- individually with an individual cradle for each wheel or 

- in groups on group cradles, the wheelsets must not be allowed to roll on the cradles, 

- the cradles must be in perfect technical condition. 

- clearances across the wagon: 20 cm min., 

- clearances along the length of the wagon: 

¶ between wheelsets: 20 cm min., 
¶ vis-à-vis the walls or collapsible end boards 

 

100 cm 20 cm 

 

 

 

Securing 

on wooden cradles 

- effective height: 80 mm min., 

- the length of the cradle must be suited to the wheel diameter. For wheel diameters ranging between 
840 and 920 mm, the cradle length is 510 mm.  

- assembled using M 10 countersunk head bolts or 5 x 100 mm screw nails  

- chamfered in the longitudinal direction of the wagon 

- wheelsets may not rest on the wagon floor. 

Additional indication 

Load of wagons: see information sheet 0.1.  

 

 

 

 

 

 

 

 
 

 

 
 
 


















































































































































































































































































































































































