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Martin O’ Halloran

The Health & Safety Authority has welcomed the opportunity to assist in the 
development of these guidelines which will help all participants in the transport chain 
understand and implement load securing good practice and improve compliance with 
load securing standards. 

Unsafe loads cause accidents in the workplace and on the road.

Every year loading, unloading and load shift accidents injure many people and cost 
businesses millions in damaged goods, damaged vehicles, damaged reputation and 
lost work time. 

Vehicles carrying poorly restrained loads are a safety risk to their drivers, to road users and to people involved in 
unloading operations. Poorly restrained loads can greatly increase the risk of vehicles instability and rollover and loss 
of load on road journeys.

Safe systems of work that result in properly stowed, contained and restrained loads will prevent harm to workers in 
the workplace, road users and members of the public on the road.

Load safety is about achieving safe load systems, which involve suitable vehicle, suitable means of containment, 
suitable load configuration and suitable load restraint. Participants in the transport chain need to have clear planned 
procedures for loading, unloading, load containment and securing. 

Load safety begins and ends in the workplace. The guidelines provide clear practical information on how to achieve 
safe load securing practices in the workplace. The Health and Safety Authority are confident that the guidelines will 
influence a sustainable reduction in the numbers of people killed or injured as a result of load related incidents in the 
workplace and on the road and prevent unnecessary disruption to transport activities.

Martin O’Halloran

Chief Executive Officer

Health and Safety Authority, Ireland

Umberto De Pretto

The IRU International Guidelines on Safe Load  Securing for Road Transport were 
developed to effectively respond to the gap in global guidance for professionals involved 
in transporting loads by road.

On behalf of the IRU and all its Members on the 5 continents, I would like to extend 
a special word of appreciation to the IRU International Commission on Technical 
Affairs (CIT) and to external load securing experts for making the development of 
these guidelines possible. Thanks to the CIT’s commitment and expertise, which 
have been central to this effort, this valuable document provides global guidance 
to all IRU Members and relevant stakeholders in the road transport industry to 

ensure that safety is put first.

I would encourage all to follow these comprehensive guidelines and make good use of them as a source of 
reference to ensure safe load securing during road transport operations to benefit society as a whole.

Umberto de Pretto

Secretary General IRU

Foreword



Mårten Johansson

The IRU International Commission on Technical Affairs (CIT) has developed an 
International Guidelines on Safe Load Securing for Road Transport. It promotes safe 
load securing practices for the transport of goods by road. The Guidelines are primarily 
based on the EN 12195-1:2010 standard and also includes examples of safe practices 
from throughout the road transport sector.

The aim of these guidelines is to enable key stakeholders involved in the international 
road transport industry to correctly load and secure goods on vehicles. When transport 
stakeholders implement load securing good practices from the outset, this will influence 
sustainable improvements in international workplace and road safety standards. 

The European Agreement concerning the International Carriage of Dangerous Goods by Road (ADR) laid down 
a reference making the securing of dangerous goods in accordance with European standard EN 12195-1:2010; 
an internationally accepted level for the safe lashing of dangerous goods on vehicles involved in goods transport 
by road.

The IRU International Commission on Technical Affairs (CIT) is confident that the guidelines will influence a reduction 
in the number of people injured and transport disruption as a result of load related incidents in the workplace and on 
the road. Thus preventing unnecessary and avoidable disruption to essential economic activities.

Valuable advice is given in Annex III, “the quick lashing guide”, including the number of lashing straps or load 
securing devices needed based on the type of method, material, friction, weight, etc.

Thank you to the IRU Secretariat General, all IRU CIT Members, all key stakeholders and TYA, MariTerm AB, EGC, 
STL Logistics Ireland, Health and Safety Authority for their involvement and contribution to this publication which 
increase knowledge internationally and gives practical advice on safe load securing for  road transport.

Mårten Johansson

President IRU International Commission on Technical Affairs (CIT)

Director of Technical Affairs and Lead Auditor,

Swedish Association of Road Transport Companies, Stockholm
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8 | General Background

1.1 Scope and objectives

 The purpose of these road transport industry 
guidelines is to provide basic practical information 
and instruction to all persons in the transport chain 
involved in loading/unloading and securing load 
on vehicles, including consignors, carriers and 
shippers. They may also be useful for regulatory 
bodies, enforcement bodies and the judiciary. 
They may serve as a basis for individual countries 
to incorporate into vocational training programmes 
for Drivers and Transport Operators such as the 
Driver Certificate of Professional Competence and 
Operator Certificate of Professional Competence 
programmes. The guidelines aim to provide a guide 
for safe and effective load securing for all situations 
that may occur in normal traffic conditions. The 
guidelines should also serve as a common basis 
for both practical application and enforcement of 
load securing.

During transport, all loads and their component parts 
should be prevented from sliding, tipping, rolling and 
wandering in any direction by for example blocking, 
lashing and/or friction. This is to protect the people 
involved in loading, unloading and driving the vehicle, 
together with other road users, pedestrians, the load 
itself and the vehicle.

Loads must be placed on the vehicle so that they will 
not injure persons, cause vehicle instability in transit, 
shift or move within the vehicle or fall from the vehicle.

Every day incidents and collisions occur in workplace 
and on the road resulting from loads that have not 
been properly stowed and/or secured. These IRU 
International Safe Load Securing Guidelines for Road 
Transport provide physical and technical background 
information as well as practical load securing rules for 
road transport. For more details reference is made 
to international standards. They do not overwrite the 
extensive test results available all over Europe for 
specific types of load or specific transport conditions, 
nor do they describe in detail all possible solutions for 
all possible loads. These guidelines are aimed at all 
participants involved in the transport chain that plan, 
prepare, supervise or check transport of goods by road 
to achieve efficient, safe and sustainable transport of all 
goods moved by road.

These IRU International Safe Load Securing Guidelines 
for Road Transport based on the European standard 
EN 12195-1:2010 are not legally binding. However 
they provide a much needed framework of practical 
information, instruction and guidance that will enable 
participants in the transport chain achieve safe load 
conditions, compliance with legal obligations and 
conformance with EN 12195-1:2010.

These IRU International Safe Load Securing Guidelines 
for Road Transport are intended to ease cross border 
transport operations in so far as load securing is 
concerned. When using these guidelines, duty holders 
must ensure that the load securing methods used are 
adequate for the particular situation at hand and where 
appropriate take further precautions. 

Additional guidelines can explain in more detail or can 
outline necessary requirements for specific load and/or 
specific vehicles, but they should not tend to describe 
additional requirements or further limitations and shall 
always be aligned to European standard EN 12195-
1:2010. 

More detailed information is given in the standard 
EN 12195-1:2010 “Load restraining on road vehicles – 
Safety – Part 1 “Calculation of securing forces”.

1.2 Applicable standards

 International carriers should bear in mind that 
individual countries may have specific requirements 
relative to load securing not covered in these 
guidelines. It is therefore always necessary to 
consult the relevant country authorities to enquire 
about specific requirements.

For transport of dangerous goods by road, international 
legal requirements relating to load securing are laid 
down by the ADR Agreement. In accordance with 
ADR the securing of dangerous goods is deemed to 
be sufficient if done in accordance with the European 
Standards EN 12195-1:2010.

These safe load securing guidelines are based 
on physical laws related to friction, dynamics and 
strength of materials. However the daily application 
of such laws can be complex. To simplify, load 
securing arrangements, strength and performance of 
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superstructure, lashing and fittings requirements can 
be found in the following ISO and EN standards:
• ISO 1496; ISO 1161 – ISO Containers
• EN 12195-1 – Calculation of securing forces
•  EN 12195-2 – Web lashing made from man 

made fibres
• EN 12195-3 – Lashing chains
• EN 12195-4 – Lashing steel wire ropes
• EN 12640 – Lashing points
•  EN 12641-1 - Tarpaulins - Minimum requirements 

on strength/attachments - Swap bodies and 
commercial vehicles 

•  EN 12641-2 - Tarpaulins - Minimum requirements 
for curtainsiders - Swap bodies and commercial 
vehicles

• EN 12642 – Strength of vehicle body structure
• EN 283 – Test requirements for swap bodies 
•  EN 284 - Requirements for the construction of 

swap bodies 
•  ISO 27955 - Securing of cargo in passenger cars 

and multi-purpose vehicles - Requirements and 
test methods

•  ISO 27956 - Securing of cargo in delivery vans - 
Requirements and test methods

1.3 Responsibilities

 Responsibilities for load securing are based on 
international conventions, national legislation and/
or contracts between involved parties and can 
differ from country to country. Notwithstanding 
any legislation, the list below identifies proper 
functional responsibilities which should be included 
in contracts between partners those ensuring that.

1. Correct description of the goods including at least
 a. the mass of each load unit
 b. the mass of the load
 c.  position of the center of gravity if not in 

the middle 
 d. enveloping dimensions of each load unit 
 e.  limitations for stacking and orientation to be 

applied during transport 
 f.  all additional information that is required for 

proper securing

2. Goods 
 a. are safe and suitable for transport, are loaded
 b. are suitably packed
 c.  within load units are adequately secured to 

prevent damage to the packaging and to 
prevent movement in the packaging during 
transport

 d.  are ventilated so that any noxious or harmful 
gases are permitted to vent off

3. Dangerous goods 
 a. are correctly classified, packed and labelled
 b. transport document is completed and signed 
4.  The load is correctly distributed in the vehicle, taking 

into account the load distribution on the vehicle 
axes and the acceptable gaps in the securing plan

5. The vehicle;
 a. is not overloaded during loading operations
 b. is properly sealed, if required
 c. is suitable for the load to be transported
 d.  meets the requirements of the load 

securing plan
 e. is in sound and clean condition
 f. is properly closed
6.  Anti slip mats, dunnage materials, blocking bars 

and all other securing equipment that should 
be fixed during loading, are properly applied in 
accordance with the securing plan

7.  All lashing equipment1 is properly applied in 
accordance with the load securing plan

8.  All equipment necessary for load securing is 
available when starting to load visual inspection 
of the outside of the vehicle and of the load if 
accessible to check for evident unsafe situations 

9.  Fitting marks and placards to the vehicle as required 
by dangerous goods regulations

10.  All information related to the load securing 
capacities of the vehicle is communicated to 
the loader  

11.  No unwanted interaction between goods of different 
types or risk class can occur

12.  Lashing equipment, lashing protection material and 
anti slip mats are provided in sound condition

13.  All current valid certificates for load restraint points 
on the vehicle used for the securing of the load, are 
available

14.  Measures are put in place to prevent the movement 
of pests

1Lashing equipment = lashings, chains, cables, ropes
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reduced in relation to the friction and the strength 
of the blocking device

•  If there is no risk of the goods sliding, tipping or 
rolling - as shown in the tables of the quick lashing 
guide - then the goods can be transported without 
the use of lashing straps. However, there is a risk 
that unlashed goods will move in transit because 
of vibration. To prevent unlashed / unblocked load 
from being significantly displaced due to vibration, 
it is recommended to use one top over lashing 
with STF 400 daN per four tonnes  of load.

Specific load securing arrangements are described 
below. 
•  Alternatively load securing may be designed or 

tested in accordance with the standard. In such 
case, a certificate should be issued and available 
during the transport.

1.5 Load Distribution

 Transport Units are particularly sensitive to the 
position of the centre of gravity of the load, due to 
specified axle loads for maintaining steering and 
braking ability. Such vehicles may be equipped 
with specific diagrams, which show the permissible 
pay load as a function of the longitudinal position 
of its centre of gravity. Generally, the maximum pay 
load may be used only when the centre of gravity is 
positioned within narrow boundaries about half the 
length of the loading space.

 Fig. 2.  Example of load distribution diagram – 
motor vehicle two axles

Fig.3. Example of load distribution diagram - semi-trailer

1.4 Physical background

 The design of load  securing arrangements 
has to be based on:
• Acceleration
• Friction factors
• Safety factors
• Test methods

These parameters and methods are addressed and 
described in the European Standard EN 12195-
1:2010.

 

Fig. 1. Acceleration forces

The sum of effects of locking, blocking, direct and 
frictional lashing are allowed to be used to prevent 
the load from moving including sliding, tilting, rolling, 
wandering, substantial deformation and rotation.

Load securing arrangements to prevent load from 
sliding, tilting and rolling should be designed in 
accordance with the instructions in the quick lashing 
guide in Annex III or equivalent instruction. To use 
the quick lashing guide, the following need to be 
considered:
• Securing direction
• Securing method and equipments
• Friction
• Dimensions/center of gravity
• Mass of the load

If lashings are used to prevent both sliding and tipping 
over, proceed as follows: 
•  Calculate separately the number of lashings 

required to prevent sliding and the number of 
lashings required to prevent tipping over. The 
highest figure is the minimum number of lashings 
required. In cases where the load is blocked, the 
weight of the load secured by the lashings can be 



m 0 0.5 1 1.5 2 2.5 3 3.5 4 5 6 7
16

14

12

10

8

6

4

2

0

t

4.5 5.5 6.5 7.5

General Background | 11



12 | Vehicle Structure

Transport units, vehicles and swap bodies, 
should meet the requirements in accordance 
with the European standards EN 12642, EN 12640 
and EN 283. 

The load securing arrangement in the different Cargo 
Transport Unit’s (CTU) depends on the type of load as 
well as side walls, headboard and rear wall strength. 

Figure 4 compares strength requirements of CTU side 
walls, headboard and rear wall.

The vehicle types marked in green have strong side 
walls, the yellow marked vehicles have sides for 
bottom blocking only and the sides of the red marked 
vehicles are to be regarded as weather protection only. 
Below the practical use of the different strengths are 
described.

Note: that if the side walls are used for blocking of the 
load it is important that the specified number of laths in 
accordance with the test certificate are used. The laths 
are to be placed so that the load weight is uniformly 
distributed over the full length of the sides.

Chapter 2.
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Fig. 4.

BOX-TYPE VEHICLE COVER/STAKE VEHICLE CURTAINSIDER

EN 12642 L

Headboard: P = 40 % of payload, maximum 5 tonnes
Rear wall: P = 25 % of payload, maximum 3.1 tonnes

EN 12642 XL

Headboard: P = 50 % of payload 
Rear wall: P = 30 % of payload



2.1 Side walls

Vehicles are grouped into the following categories 
depending on the strength 
in the side walls:
•  EN 12642 L with strength 30 % 

of payload (0.3 P)
•  EN 12642 XL with strength 40 % 

of payload (0.4 P)
• No strength at all; 0 % of payload

Side walls - EN 12642 L
If the side walls are built in accordance with EN 12642 
L the side walls in a box trailer are able to take up 30 % 
of the payload (0.3 P) uniformly distributed over the full 
length and height. The design acceleration sideways 
is 0.5 g. Thus, if the friction factor is at least 0.2 the 
side walls are strong enough to withstand the sideway 
forces. 

Note that side walls in a curtainsider built in 
accordance with EN 12642 L is regarded as 
a weather protection only. 

Side walls - EN 12642 XL
If the side walls are built in accordance with EN 12642 
XL the side walls are able to take up 40 % of the 
payload (0.4 P) uniformly distributed over the full length 
and up to 75% of the height. The design acceleration 
sideways is 0.5 g. Thus, if the friction factor is at least 
0.1 the side walls are strong enough to withstand the 
sideway forces. 

Note that curtain sides should be used with care if the 
forces from the load are not uniformly spread out over 
the sides. 

Side walls - No strength
When the load is transported in a transport unit without 
strong sides, the whole load weight has to be secured 
against sideways movements by lashing in accordance 
with the Quick Lashing Guide. 

2.2 Headboard

The following strength in the headboard is possible:
•  EN 12642 L with strength 40 % of payload 

(0.4 P), maximum about 5 tons (5000 daN)
•  EN 12642 XL with strength 50 % of payload 

(0.5 P)
•  Unmarked CTU or load not stowed tightly against 

the headboard, 0 % of payload

The calculated friction factors are in accordance with 
EN 12195-1:2010.

Headboard - EN 12642 L
Headboards built in accordance with EN 12642 L 
are able to withstand a force corresponding to 40 % 
of the vehicles payload (0.4 P) uniformly distributed 
over the full width and height. However, for vehicles 
with a payload of more than 12.5 tons, the strength 
requirement is limited to a force of 5 tons. With respect 
to this limit, figure 5, shows the load weight in tons that 
is permitted to be blocked against a headboard with 
a limited strength of 5 tons for different friction factors. 
If the load weight is larger than relevant table value 
additional lashings are required. 

 Fig. 5.  Load weight prevented from sliding by a L-headboard 
as function of the friction factor.
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Friction factor
µ

Load weight possible 
to block against the 

headboard in forward 
direction (tonne)

0.15 7.8

0.20 8.4

0.25 9.2

0.30 10.1

0.35 11.3

0.40 12.7

0.45 14.5

0.50 16.9

0.55 20.3

0.60 25.4
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Headboard - EN 12642 XL
If the headboard is built in accordance with EN 12642 
XL the headboard is able to take up 50 % of the 
payload (0.5 P) uniformly distributed over the full width 
and up to 75% of the height. The design acceleration in 
forward direction is 0.8 g. Thus, if the friction factor is at 
least 0.3 the headboard is strong enough to withstand 
the forces in forward direction of a full payload. 

Headboard - No strength
When the load is transported in a transport unit with a 
headboard with no strength or when it is not stowed 
tightly against the headboard the whole load weight 
has to be secured against forward movement by 
lashings in accordance with the Quick Lashing Guide. 

2.3 Rear wall

The following strength in the rear wall is possible:
•  EN 12642 L with strength 25 % of payload 

(0.25 P), maximum about 3.1 tons (3100 daN)
•  EN 12642 XL with strength 30 % of payload 

(0.3 P)
•  Unmarked CTU or load not stowed tight against the 

rear wall, 0 % of payload

The calculated friction factors are in accordance with 
EN 12195-1:2010

Rear wall - EN 12642 L
Rear walls built in accordance with EN 12642 L are 
able to withstand a force corresponding to 25 % of the 
vehicles payload (0.25 P) uniformly distributed over the 
full width height. However, for vehicles with a payload 
of more than 12.5 tons, the strength requirement is 
limited to a force of 3.1 tons. With respect to this limit, 
figure 6, shows the load weight in tons that is permitted 
to be blocked against a rear wall with a limited strength 
of 3.1 tons for different friction factors. If the load weight 
is larger than relevant table value additional lashings are 
required. 

 Fig. 6.  Load weight prevented from sliding by a L- rear wall as 
function of the friction factor

Rear wall - EN 12642 XL 
If the rear wall is built in accordance with EN 12642 
XL the rear wall is able to take up 30 % of the payload 
(0.3 P) uniformly distributed over the full width and 
up to 75% of the height. The design acceleration in 
towards the rear direction is 0.5 g. Thus, if the friction 
factor is at least 0.2 the rear wall is strong enough to 
withstand the forces in towards the rear direction of the 
full payload. 

Rear wall - No strength
When the load is transported in a transport unit with 
a rear wall with no strength or when it is not stowed 
tightly against the rear wall, the whole load weight 
has to be secured against backward movement by 
lashings in accordance with the Quick Lashing Guide 
or to alternative instructions if equivalent safety could 
be verified.

Securing against doors
When doors are designed to provide a defined 
blocking resistance the doors may be considered 
as a strong load space boundary, provided the load 
is stowed to avoid impact loads to the doors and to 
prevent the load from falling out when the doors are 
opened. 

Friction factor
µ

Load weight possible to 
block against 

the rear wall in towards 
the rear direction

(tonne)

0.15 9.0

0.20 10.5

0.25 12.6

0.30 15.8

0.35 21.0

0.40 31.6



2.4 Stanchions

Stanchions for roll-type loads, should provide 
transverse blocking against roll forces emanating 
from cylindrical packages. They should be 
designed so that, together, they can withstand a 
lateral force equivalent to 50% of the maximum 
load weight at half the load height (H/2) above the 
vehicle platform for road transport.

Stanchions for other than roll-type loads should be 
designed so that, together, they can withstand a lateral 
force equivalent to 30% of the maximum load weight at 
half the load height (H/2) above the vehicle platform for 
road transport.

 Fig. 7. Design of stanchions

2.5 Lashing points

Lashing points in load carriers should be placed 
in pairs, opposite each other, along the long sides 
with a spacing of 0.7 – 1.2 m longitudinally and 
a maximum of 0.25 metres from the outer edge. 
Continuous lashing anchorage bars are preferable. 
Each lashing point should, as a minimum, be 
able to withstand the following lashing forces in 
accordance with standard EN 12640:

 *(in general 4.000 daN is recommended)

 Fig. 8. Lashing point 

2.6 ISO-Containers

 Fig. 9. ISO Containers
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P=0.5 x maximum load

D
=H

P

H
H

/2

Vehicle total weight 
(tonne)

Strength of lashing point 
(daN) 

3.5 to 7.5 800 

7.5 to 2.0 1.000 

over 12.0 2.000* 
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2.6.1 End walls

In accordance with the ISO standard 1496-1, both 
the front and rear walls (rear doors) must withstand an 
internal load (force) equivalent to 40% of the maximum 
load weight, evenly distributed over the entire end wall/
door surface.

2.6.2 Sidewalls

Sidewalls must withstand an internal load (force) 
equivalent to 60% of the maximum load weight, 
evenly distributed over the entire wall.

2.6.3 Attachment- and lashing points

Each attachment point at the floor level shall be 
designed and installed in accordance with ISO 
standard 1496-1 which states that it shall provide 
a minimum rated load of 1,000 daN applied in any 
direction. Each lashing point in corner posts and at 
the roof shall be designed and installed to provide 
a minimum rated load of 500 daN applied in any 
direction.

2.7 Swap bodies

 Fig. 10. Swapbody standing on landing legs 

The load force values for swap bodies are outlined in 
standard EN 283. This almost corresponds with the 
body structure standard for vehicles as specified in 
standard EN 12642-L (see section 2.1 – 2.3 above).

Chapter 2.
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3.1 Packaging materials

Loads transported by road are often contained in 
packages. The CMR convention does not enforce 
packaging requirements, but relieves the carrier of his 
liability for loss or damage if the load is not properly 
packed. Depending on the type of product and the 
mode of transport, the main function of the packaging 
can be: 
 • weather protection 
 •  supporting the product during loading 

and unloading 
 • preventing product damage 
 • enabling efficient load securing

For large products (e.g. machinery) a dedicated 
packaging is used. This can be a platform to support 
the products and a cover that can be rigid or flexible. 

Specific materials for transport packaging that can help 
to rigidify a load unit are described below.
 • Shrink film stretch hoods stretch wrap film
 • Pre – stretched wrap film straps nets

Fig. 11. Practical inclination tests sideways and lengthways

3.2 Packaging test method

For packages being bottom blocked only:
 •  The packaging can be considered as stable 

based on acceleration sideways and towards 
the rear if the package is able to withstand a tilt 
angle of at least 26.6° (rounded 27°) without any 
significant deformation (Fig.11)

 •  The packaging can be considered as stable 
based on acceleration forward if the package 
is able to withstand a tilt angle of at least 38.7° 
(rounded 39°) without any significant deformation

 Alternative test methods may be used if equivalent 
safety can be verified.

Chapter 3.
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20 | Restraining Methods (securing methods and equipment)

Restraining methods are principally the following: 
	 • locking 
	 • blocking 
	 • direct lashing 
	 • top-over lashing 
	 •  combinations of methods in conjunction with 

friction

The restraining method(s) used should be able to 
withstand the varying climatic conditions (temperature, 
humidity etc) likely to be encountered during the 
journey. 

Annex II demonstrates several illustrations of securing 
methods and equipment.

4.1 Blocking

 Fig. 12. Blocking by headboard and sides

 

 Fig. 13. Blocking by headboard and specially designed gates

Blocking or bracing means that the load is stowed to 
lie flush against fixed structures and fixtures on the 
load carrier. These may be in the form of headboards, 
sideboards, sidewalls or stanchions. The load can be 
stowed directly or indirectly by means of filling against 
the fixed blocking devices built into the load carrier, 
and these prevent any horizontal movement of the 
load. In practice it is difficult to achieve a tight fit against 
the blocking devices and a small clearance usually 
remains. Gaps must be kept to a minimum, especially 
those to the headboard. The load should be blocked 
against the head board either directly or by the use of 
filler material in between. 

Void spaces should be filled and may be favourably 
stuffed by empty pallets inserted vertically and 
tightened by additional timber battens as necessary. 
Material which may deform or shrink permanently, like 
rags of gunny cloth or solid foam of limited strength, 
should not be used for this purpose. Small gaps 
between unit loads and similar load items, which 
cannot be avoided and which are necessary for the 
smooth packing and unpacking of the goods, are 
acceptable and need not to be filled. The sum of void 
spaces in any horizontal direction should not exceed 
15 cm – height of standard pallet. However, between 
dense and rigid load items, such as steel, concrete or 
stone, void spaces should be further minimized, as far 
as possible.

Reference to code of practice for packaging of cargo 
transport units (CTU Code) - IMO/ILO/UNECE.

Chapter 4.
Restraining Methods (securing methods and equipment)



4.1.1 Blocking with filler

 Effective securing of the load by blocking requires 
close stowage of the packages both against the load 
carrier’s blocking fixtures and between the individual 
packages. When the load does not fill the space 
between the side and end boards, and is not otherwise 
secured the gaps must be filled with a filler material to 
create compressive forces that ensure a satisfactory 
blocking of the load. These compressive forces should 
be proportionate to the total load weight.

 Fig. 14. Filler between the rows of load 

Examples of some possible filler materials are shown 
hereafter. 

 • Goods pallets
Goods pallets are often a suitable form of filler material. 
If this clearance towards the blocking is larger than 
the height of a EURO pallet (about 15 cm) then the 
gap could be filled with, for example, such pallets 
standing on end, for the load to be properly blocked. 
If the clearance towards the sideboards on any side of 
the load section is smaller than the height of a EURO 
pallet then the gap to the sideboard must be filled with 
suitable filling, for example planks of wood. 

 • Air cushions 
Inflatable air cushions are available both as disposable 
items and as recyclable products. The cushions are 
easy to install and are inflated by compressed air, 
often by means of an outlet in the truck’s compressed 
air system. Suppliers of air cushions are expected to 
provide instructions and recommendations concerning 
load capacity and appropriate air pressure. For air 
cushions it is important to avoid damage as a result 
of wear and tear. Air cushions should never be used 
as filler against doors or any non rigid surfaces or 
partitions. 

 

 Fig. 15. Air cushion in a vehicle of box type  

When there are large gaps between the load and 
blocking fixtures, and high bracing forces, it is 
often appropriate to use blocking braces fitted with 
sufficiently strong wooden spacers. It is essential 
that blocking braces are fixed in such a way that the 
spacers are always at right angles to the load that is 
being braced. This will ensure that the blocking braces 
are more able to resist the forces exerted by the load.
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Large empty spaces can alternatively be filled with 
empty pallets as shown below.

 Fig. 16. Blocking with pallets at rear

4.1.2 Threshold blocking and panel blocking

 When there is a height difference between various 
layers, threshold blocking or panel blocking can be 
used for base blocking of the upper layer against the 
lower layer.

Using some form of base material, such as load 
pallets, the load section is raised so that a threshold 
is formed, and the upper load layer is base blocked 
longitudinally.

 Fig. 17. Threshold blocking of upper layer in forward direction 

If the packages are not sufficiently rigid and stable 
for threshold blocking, a corresponding blocking 
effect can be achieved by using panels consisting of 
boards or load pallets as shown in the figure below. 
Depending on the rigidity of the load packages, a 
blocking structure can be created to provide a large or 
small blocking surface.

 Fig. 18.  Panel blocking in forward direction for the 
second layer

 Fig. 19. Panel blocking of paper sheets on pallets  

When threshold or panel blocking is used at the rear, at 
least two sections of the bottom layer must be behind 
the blocking section.



4.1.3  Wooden battens nailed 
to the load platform

 On load carriers that have robust wooden platform 
beds of good quality, base blocking can be achieved 
by nailing wooden battens directly to the floor. The 
maximum closure force per nail can be found in the 
Quick Lashing Guide.

For load securing with blocking only, it is 
recommended to have a height of about 50 mm.

4.1.4 Wedges

Wedges can be used to prevent cylindrical objects 
moving along the loading platform (see figures 20 
and 21). 

Wedges should have a minimum height of R/3 (one 
third of the roll radius) if there is no top-over lashing. 
If used in conjunction with top-over lashing, no more 
than 200 mm is required.

Wedges should have an angle of about 37° toward the 
load, which is created out from the rectangular triangle 
whose sides are in the proportion 3, 4 and 5, where 
the 90° angle is upward. (Fig. 20).

 Fig. 20. Wedge

 Fig. 21. Blocked wedges 

4.1.5 Lashing

A lashing is a restraint device such as webbing, chain 
or wire rope that either ties load together or keeps 
load in contact with the load platform or any blocking 
device. Lashings should be positioned so that they are 
in contact only with the load to be secured and/or the 
securing points. They should not be bent over flexible 
items, side gates etc.

4.1.5.1 Top-over lashing

Top-over lashing is a method of securing where 
lashings are positioned over the top of the goods in 
order to prevent the load section from tipping or sliding. 
If there is no side blocking at the bottom, for example 
top-over lashing can be used to press the load section 
towards the platform bed. Contrary to blocking, top-
over lashing forces the load against the load platform.

Even if there is neither sliding nor tipping risk, it is 
recommended to always use at least one top-over 
lashing with STF 400 daN  per every 4 tonnes of load 
or similar arrangement to avoid significant displacement 
for non-blocked load due to vibrations. 
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 Fig. 22. Top-over lashing (75°- 90°)

 Fig. 23a. Top-over lashing (30°-75°)

THE LARGER THE ANGLE THE BETTER IT IS! 
BELOW 30° LIMITED EFFECT!

 Fig. 23b

4.1.5.2 Loop lashing

 Loop lashing is a form of sling lashing load to one side 
of the vehicle body, thereby preventing the load from 
sliding towards the opposite side. To achieve double-
action lashing, loop lashings must be used in pairs, 
which will also prevent the load from tipping over. Two 
pairs of loop lashings will be required to prevent the 
load from twisting longitudinally. 

The loop lashing ability to sustain the required traction 
force depends upon the strength of the lashing points 
among other things.

 Fig. 24. Loop lashing

To prevent the load from moving in a longitudinal 
direction, loop lashing must be combined with base 
blocking. The loop is only providing lateral restraint, i.e. 
in a sideways direction.

 Fig. 25. Loop lashing combined with base blocking 



4.1.5.3 Spring lashing

Spring lashing can be used to prevent tipping and/or 
sliding forwards or towards the rear. 

Spring lashing is a restraining method consisting of 
one or two slings  over the corners of the load layer, 
the purpose of which is to prevent a load layer from 
tipping or sliding. Spring lashing may also be in the 
form of a single, closed round-sling, placed across 
the edge of the load layer and lashed by means of a 
diagonal lashing on each side. The angle to the load 
surface is measured in the longitudinal direction, and it 
is recommended that the angle is not more than 45°.

 Fig. 26.  Example a spring lashing preventing forward 
movement 

 Fig. 27. 

A diagonal lashing with corner strap must be calculated 
taking into account the angle, the friction and the 
lashing capacity (LC) given on the label of the lashing 
as required by standard EN 12195-1:2010. Empty 
pallets holding up the lashing may be used as an 
alternative.

 Fig. 28.  Spring lashing preventing the goods section from 
sliding and tipping over in rear direction 

4.1.5.4 Round turn lashing

 Round turn lashing is, in combination with other forms 
of securing, a method to bind a number of packages 
together. 

Horizontal round turn load lashing is applied by binding 
a number of packages together in load sections and 
therefore reduces to some extent the risk of the load 
tipping over.

 Fig. 29. Horizontal round turn lashing of sections of load

Vertical round turn load lashing is used to bind a 
number of load items together to stabilise the load 
section and to increase vertical pressure between the 
layers. Risks of internal sliding are reduced.

 Fig. 30. Vertical round turn lashing of load
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4.1.5.5 Direct lashing

 If the load is equipped with lashing eyes compatible 
with the strength of the lashing, it is possible to lash 
directly between the lashing eyes and the lashing 
points on the vehicle. 

 Fig. 31. Direct lashing

4.1.5.6 Combination of load securing methods

 To prevent sliding in longitudinal and transversal 
direction an arrangement with combined spring lashing, 
top-over or loop lashing and blocking as show in 
examples below and designed in accordance with the 
standard/Quick Lashing Guide could be used. 

 Fig. 32. Combination of blocking and lashing

 Fig. 33.  A combination of loop and spring lashings 
for steel coils

4.1.5.7 Lashing equipment

 The choice of the best means of securing a load to 
a vehicle will depend on the type and composition 
of the load to be carried. Operators should equip the 
vehicle with the securing equipment appropriate for 
the types of load usually carried. If general loads are 
carried various types of securing equipment should be 
available.

Web lashings made of man-made fibres (usually 
polyester) (see standard EN 12195 Part 2), Lashing 
chains (see standard EN 12195-3) or Wire lashing 
ropes (see standard EN 12195-4) are mainly used as 
lashing materials. They have a tag or label specifying 
the Lashing Capacity (LC) in deca-Newtons (daN: 
the official force unit instead of kg) and the standard 
tension force (STF), which is obtained when a hand 
force (SHF) of 50 daN is applied to the tensioner.

 Fig. 34.  Typical content of webbing strap label, marked in 
accordance with EN 12195-2

Breaking Load
4000kg

LC 1600 daN
SHF 50 daN / STF 400daN

100% POLYESTER
LGL 10m

NOT FOR LIFTING
IRU CIT

VAT N° XXXYYY-YYYY
2014

EN 12195-2



NOTE: Do not use mechanical aids such as levers, 
bars etc, unless the tensioning device is specially 
designed to be used with them. 

It is recommended to use legibly marked and labelled 
lashing equipment only. In some countries it is 
mandatory to have all lashings marked.

Web lashings are often used for top-over (frictional) 
lashing, but may also be used for direct lashing 
(especially when the larger sizes of lashing are used).

For goods with sharp edges and heavy goods such 
as machinery, steel, concrete, military hardware etc., 
lashing chains should be used. Chains should normally 
be used for direct lashing.

Wire rope lashings are suitable for load such as wire 
mesh that is used for concrete reinforcing and certain 
types of timber loads, such as round logs stacked 
longitudinally. 

Lashings can be linked together, but combinations 
used in parallel should be of the same marking. They 
can be linked as round combinations or be fitted with 
end fittings for attachment to fixed devices such as 
rings, hooks, recesses etc. in the load carrier. For top-
over lashing with web lashings the tensioning device 
- a ratchet - shall achieve a pre-tension force of at least 
10% of the lashing capacity (LC), at a hand force of 50 
daN. The maximum authorised pre-tension force at 50 
daN hand force is 50% of lashing capacity (LC) for all 
lashing equipment.

 Fig. 35. Damaged webbing should be replaced

All equipment used for securing loads should be 
regularly inspected for wear or damage. Inspection and 
maintenance arrangements should be in accordance 
with the manufacturers’ instructions. Special attention 
should be paid to webbing and rope to ensure that 
there are no major visible defects, such as fraying of 
the strands. They should also be inspected to ensure 
that they have not been otherwise contaminated, 
cut or damaged through misuse. Consult the lashing 
manufacturer or suppliers if there is any doubt as to 
whether repairs are required. Equipment made of steel 
should not be used if any part has got a permanent 
deformation such as a bent link on a chain or a bent 
part on the tensioner for a web lashing.

4.1.5.8 Webbing assemblies

Webbing assemblies are suitable for securing many 
types of load. They usually consist of a webbing 
strap with some form of end fittings and incorporate a 
tensioning device.

It is strongly recommended to use assemblies made in 
accordance with standard EN 12195-2 or equivalent. 

One way lashings are not covered by any standard 
so it is important to verify that they are of similar 
characteristics as standardised webbings.

The tension force, which can be achieved by a hand 
force of 50 daN is given on the label as the standard 
tension force for the webbing assembly.

 Fig. 36. Ratchet
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 Fig. 37. Different types of ratchets

 Fig. 38. Webbing

Webbing made from polyester, polyamide or 
polypropylene is available. Polyester loses a little 
strength when wet, is highly resistant to moderate 
strength acid but can be damaged by alkalis. 
Polyamide may lose up to 15% in strength when wet, 
is highly resistant to alkalis but can be damaged by 
moderate strength acids. Polypropylene is useful where 
chemical resistance is a requirement. Polyester straps 
are available in various sizes and their properties 
should be clearly marked in accordance with 
standard EN 12195-2. 

Before use, it should be verified that the metal parts 
are not corroded or damaged; the webbing is not cut 
or frayed and all stitching is sound. If any damage is 
found, advice should be sought from the manufacturer 
or suppliers. 

50-mm wide reusable polyester straps with 1600 daN 
LC are normally used on heavy trucks. The maximum 
elongation is 7% at LC.

4.1.5.9 Chain lashing

 Two properties determine the strength of a 
chain: the thickness of the links and the quality of the 
metal used. Standard EN 12195-3 - Load restraint 
assemblies on road vehicles – Safety; Part 3: Lashing 
chains - gives the requirements for lashing chains.

The chain used should be compatible with the 
requirements of the load carried. Where necessary 
strong packing or bevelled sections should be used on 
corners or sharp edges, which prevent damage to the 
chains and also increase the radius around which they 
bend thus increasing their effective strength.

 Fig. 39. Excavator diagonally lashed with chains

Lashing chains shall never be used when knotted or 
connected with a pin or screws. Lashing chains and 
the edges of the loads shall be protected against 
abrasion and damage by using protective sleeves 
and/or corner protectors. Lashing chains showing any 
signs of damage must be replaced or returned to the 
manufacturer for repair. 



The following are considered to be signs of damage 
requiring the replacement of the faulty components:
•  for chains: superficial fissures, elongation 

exceeding 3%, wear exceeding 10% of the 
nominal diameter, visible deformations

•  for connecting components and tensioning 
devices: deformations, splits, pronounced signs 
of wear, signs of corrosion 

Repairs should only be carried out by the manufacturer 
or their agent. Following repair, the manufacturer shall 
guarantee that the original performance of the lashing 
chains has been restored.

Any joining links in chains should always be inspected 
before use. Chains should only be used in conjunction 
with suitable tensioners and turnbuckles with a safe 
working load compatible with that of the chain.

Below are examples of typical dimensions and 
strengths for Class 8 chains:

4.1.5.10 Wire rope lashing

 Steel wire ropes are suitable for lashing load when 
used in a similar manner to chains. Single part wires 
should never be used for lashing as they cannot easily 
be assessed for serviceability and any failure will result 
in complete failure of the restraint.

If bent over edges, ropes strength decreases 
depending on the bending diameter. For a rope to 
retain its full mechanical resistance, the diameter of 
the bend needs to be at least 6 times the diameter 
of the rope. As a rule of thumb, for smaller bending 
diameter, the strength is reduced by 10% for each unit 
under 6 (e.g. if the bending diameter equals 4 times 
the diameter of the rope, the rope strength is reduced 
by 20%; so the residual strength represents 80% of its 
nominal value). 

In any case, it must be considered that ropes laid over 
sharp edges only keep 25% of their normal strength. 

In addition, rope eyes should be squeezed with at least 
4 clamps. With less clamps, the strength is reduced 
proportionally. The open end of an eye always should 
be opposite the screws. As a rule of thumb, the rope 
should be squeezed to half of its diameter. 

Wire and flat wire lashing ropes in addition to all 
connecting components shall be examined at regular 
intervals by a qualified person. The following are 
considered to be signs of damage:
•  localised breaks; reduction by abrasion of the 

ferrule diameter by more than 5%
• damage of a ferrule or a splice
•  visible wire breaks of more than 4 threads on a 

length of 3d, more than 6 threads on a length of 
6d or more than 16 threads on a length of 30d 
(d=diameter of the wire)

•  heavy wear or abrasion of the rope by more than 
10% of the nominal diameter (mean value of two 
measurements at right angles)

•  crushing of the rope by more than 15%, flaws 
and kinks

•  for connecting components and tensioning 
devices: deformations, splits, pronounced signs 
of wear, signs of corrosion

•  visible defects on the jaws of the rope pulley 

Wire lashing ropes with broken strands shall not 
be used. Wire lashing ropes shall only be used 
in a temperature range from -40°C to +100°C. At 
temperatures below 0°C, look for and eliminate icing 
on brake and traction rope of tensioning elements 
(winches, hoists). Care shall be taken that wire lashing 
ropes are not damaged by possible sharp edges of 
the load.
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8 8000 4000
10 12500 6250
13 21600 10800
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4.1.5.11 Turnbuckle

 Turnbuckles are commonly used for both chains 
and lashing wire ropes (See standard EN 12195-4) 
provided with a thimble at each eye and a minimum of 
three or four separate U-bolt wire rope grips compliant 
to standard EN 13411-5 on each side. They must be 
secured against working loose and must be positioned 
so that bending is avoided.

 Fig. 40. Turnbuckle

Turnbuckle with short handle to avoid overloading by 
50 daN hand force (achieved tension should not be 
more than 50% of LC).

4.1.5.12 Nets or covers with lashings

 Nets used for securing or retaining certain types of 
load may be constructed from webbing straps or ropes 
of either natural or man-made fibres or steel wire. 
Webbing nets are generally used as barriers to divide 
the load space into compartments. Rope or cord nets 
may be used to secure loads either to pallets or directly 
to the vehicle as the primary restraint system.

Lighter nets can be used to cover open vehicles and 
skips when the type of load does not require a cover 
sheet. Care should be taken to ensure that the metal 
parts of nets are not corroded or damaged, that the 
webbing is not cut and that all stitching is sound. Rope 
and cord nets should be checked for cuts or other 
damages to the fibres. If necessary, repairs must be 
carried out by a competent person before the net is 
used. The mesh size of the net must be smaller than 
the smallest part of the load.

 Fig. 41. Load securing net

Restraint system with integrated lashings can be used 
instead of a net.

 Fig. 42. Restraint system with integrated lashings



4.1.5.13 Ropes

 The use of ropes as a means for securing load is very 
questionable. If ropes are used for securing load, they 
should preferably be made from polypropylene or 
polyester.

Polyamide (nylon) ropes are not suitable as they 
tend to stretch under load. Sisal or manila ropes are 
also unsuitable as their strength is reduced by water 
saturation.

Ropes should be made of 3 strands and must have 
a minimum nominal diameter of at least 10mm. The 
ends of the rope should be spliced or otherwise 
treated to prevent fraying. Rope should be selected in 
relation to the maximum force to be imposed on each 
lashing. The manufacturer must indicate the maximum 
authorised load for these ropes on an attached label or 
sleeve. Knots and sharp bends will reduce the strength 
of a rope. Wet ropes should always be allowed to dry 
naturally.

4.1.5.14  Attaching rails for booms and lashings 
in sidewalls

 Sidewalls may have longitudinal rails with anchorage 
points, with each point usually designed to withstand 
a 2-tonne load in a longitudinal direction. Lashings 
and booms with suitable end fittings can be secured 
quickly and give effective blocking. This is an extremely 
effective method for rear blocking of remaining 
packages after partial unloading, but load concentration 
adjacent to fixing points should be avoided.

Fig. 43. Attaching rails

4.1.5.15 Intermediate Blocking Bars 

Intermediate blocking bars are frequently used for load 
securing to the rear, particularly to secure load on 
partly loaded vehicles. Intermediate blocking boards 
are mounted onto the normal longitudinal laths or 
onto drop bars of curtainsiders or cover stake bodies. 
The maximum load bearing capacity needs to be 
checked on the manufacturer’s information. Generally, 
intermediate blocking boards can withstand loads up 
to a maximum of 350 daN if mounted on wooden laths 
and 220 daN on aluminium laths.

Fig. 44. Intermediate blocking bars
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4.2 Locking

 Freight containers, like ISO containers, swap 
bodies, etc., with a mass of more than 5.5 tonnes 
should only be carried on vehicles fitted with twist 
locks. Provided the twist locks are fully engaged 
and locked in position, the container will be 
adequately secured and no further restraint will be 
necessary. The twist locks must be maintained 
in a serviceable condition and a minimum of 
four should be used for each container carried. 
(ISO 1161 covers the specification for corner 
fittings for series 1 ISO freight containers).

In most cases twist locks are fitted to the vehicle 
during manufacture but if fitted at a later stage, 
modifications to the chassis/structure must be carried 
out in accordance with the recommendations of the 
vehicle manufacturer. Twist locks should be regularly 
inspected for wear, damage and operation defects. 
Locking devices intended to prevent operating levers 
from moving during the journey should be given special 
attention.

 Fig. 45. Twist locks

 Fig. 46 & Fig. 47. Twist locks

4.3 Combination of restraining methods

 Combining two or more restraining methods is 
usually the most practical and cost efficient way 
for effectively securing load. For instance top-over 
lashing can be combined with base blocking.

Care must be taken that the restraining forces from the 
combined restraining methods all apply concurrently 
and not one after the other. Each restraining method 
may be insufficient for safely securing the load if acting 
independently from the other(s).



4.4 Supporting equipment

4.4.1 Friction mats

 Base material and spacers made of high friction 
material can be used to increase friction between the 
platform and the load, and also between load layers 
when required. There are different types of high friction 
material, for example carpets, rubber mats and sheets 
of paper (slip-sheets) covered with friction material. 
They are used in conjunction with other securing 
methods. The mats should have suitable properties 
(such as friction, strength, thickness, granularity, etc.) 
commensurate with the load (weight, surface, etc.) and 
environmental conditions (temperature, humidity, etc.) 
likely to be encountered during the journey. This should 
be verified with the manufacturer.

 Fig. 48. Friction mats

 Fig. 49. Friction mats

The use of slip inhibiting material allows for the 
reduction in the number of lashings required. Very 
often the material is used as square pieces, cut off in 
strips of 0,5 to 1,0 m length and 150, 200 or 250 mm 
width. The thickness ranges from 3 to 10mm. If used 
carefully, such pieces may be reused several times, 
but they cannot fulfil their function if they become 
greasy. Load has to be lowered into place upon these 
materials since it is not possible to slide the load into 
position.

4.4.2 Wood runners

 Load sections with many rows and layers, such as 
sawn timber, must often be stabilised by means of 
cross bracing. Wood runners with square cross section 
are not suitable, because they may rotate in service. 
The width/height ratio of the cross section should be at 
least 2:1.

 Fig. 50. Sawn timber stabilised with wood runners 

 Fig. 51. Secured full load of sawn timber
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4.4.3 Shrink film and stretch film

 Fig. 52. Packaging with stretch film

Small packages may easily and effectively be secured 
to the load pallets by means of a stretch film. A 
stretch film is easy to apply and the desired rigidity of 
form is achieved for the entire pallet load by using an 
appropriate number of “wraps”. 

With shrink film a plastic hood is placed over the 
wrapped pallet load, which is then heated to make 
plastic shrink and therefore make the load more rigid.

4.4.4 Steel or plastic band straps

 Steel or plastic band straps are suitable for binding 
heavy and rigid goods, such as iron and steel 
products, to a pallet. They require special tensioners 
and cannot be re-tightened. Disposable (suitable for 
single use due to their one way operation) steel straps 
may be used for securing loads onto pallets. The 
pallets and load must additionally be secured to the 
vehicle, either by blocking or lashing.

These one-way straps are not suitable to secure loads 
directly to the vehicle as internal tensions can build 
into the fixing to the vehicle and into the seals during 
the journey, making the removal of the steel straps 
hazardous. One-way steel straps that have been cut 
open and lie on the ground represent a tripping and 
cutting danger. When webbing straps are used to 
secure goods bound with steel straps, care must be 
taken to ensure that the steel straps cannot cut into the 
webbing straps.

 Fig. 53. Band straps

In open load carriers the use of steel straps is a 
common cause of injuries as loose ends of the straps 
may protrude from the sides of the carrier during 
transport.



4.4.5 Edge beams

 Supporting edge beams are designed to be structurally 
rigid (stiffened against bending) and have a right angle 
profile. They are used for distributing the forces from 
top-over lashings to the load sections and can be 
made of wood, aluminium or similar material of 
sufficient strength.

 Fig. 54. Edge beam made of aluminium 

 Fig. 55. Edge beam made of wood

4.4.6  Edge protectors to prevent damage 
   to load and lashing equipment

 Edge protectors made of wood, plastic, light alloy metal 
or other suitable material are used for distributing the 
lashing force to prevent the lashings from cutting into 
the load, and also for binding short ends. Edge beams 
provide the same or even better edge protection, but 
are rigid in design and therefore distribute the force 
from the lashings. For that purpose it is essential 
that edge protectors have low friction properties on 
the webbing face so the straps can easily slide and 
distribute the lashing force. On the other hand, it is 
in some cases advisable to use high friction edge 
protectors to reduce the risk of tipping.

 Fig. 56. & Fig. 57.  Edge protectors to protect load and 
lashing 
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4.4.7 Protective spacers 

 If sharp edges can damage the cargo, use some form 
of protective material (see also Section 4.1.1: Blocking 
with filler).

 Fig. 58. Protective spacers  

4.4.8 Tag washers

 Double-sided tag washers are suitable for holding 
various layers together in a load row. Tag washers 
are available in different sizes. Tag washers can only 
be used with soft materials (wood etc) and should 
completely enter the material.

NOTE: As tag washers are not visible once the load 
covers them their function is not controllable. Also be 
aware that the tag washers may damage the platforms 
surface and the load. The use of friction mats instead 
of tag washers is preferable. 

Tag washers should never be used in connection with 
dangerous goods. 

Tag washers usually have a round or rectangular form 
50 to 130 mm side or diameter (see picture below). 

 Fig. 59. Tag washers

There is no standard for tag washers, but some 
experience guide values are shown in quick lashing 
guide. A minimum of two tag washers has to be 
used. To enter into wood, a minimum of 180 daN on 
each tag washer is needed. Do not use too many tag 
washers! 

Friction mats (see section 4.4.1) can be an alternative 
to tag washers. 
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 The required number of lashings for any given load, 
should be calculated based on the algorithms of 
EN 12195-1:2010. By using the Quick Lashing 
Guide in Annex III the securing arrangement 
fulfils the requirement in EN 12195-1:2010 with 
a safety margin as the quick lashing guide is a 
simplification.

5.1 Example
When load securing arrangements are designed 
by calculations and/or practical tests the methods 
described in the standard EN 12195-1:2010 should 
be used. In such cases a documentation outlining the 
basis for number of lashings used for the particular 
load should be prepared and made available during the 
transport.

It is recommended to secure the load as usual and 
then check by the help of the tables in the quick 
lashing guide if the applied securing arrangement is 
sufficient to prevent sliding and tipping of the load in all 
directions.

In many cases calculations can be avoided. For 
example, in case of blocking the load in all directions, 
as per manufactures instructions, in an XL coded 
vehicle and equipped as per certificate, no further 
securing is required if the friction factor between the 
loading platform and the load is 0.3 or higher, even for 
a full truck load. 

If calculations are necessary, they should be done in 
accordance with the standard EN 12195-1:2010. 

Alternatively load securing arrangements can be tested 
in accordance with the instructions in the standard EN 
12195-1:2010. 

In case two or more securing methods are combined, 
the formulas described in the standard EN 12195-

1:2010 may be used in combination for calculation as 
described in the example right.

5.1.1 Wooden crate – low centre of gravity 

 Calculate the maximum allowed weight of the wooden 
box loaded on a trailer in accordance with the figure 
below by the help of tables in the quick lashing guide 
as well as the formulas in the standard EN 12195-
1:2010 to avoid sliding and tipping sideways, forward 
and towards the rear.

The trailer has an ordinary plyfa floor that is swept clean 
and is free from frost, ice and snow. The trailer is built 
in accordance with the standard EN 12642, class XL 
and the lashing points on the trailer are designed in 
accordance with the standard EN 12640, each with 
an LC of 2000 daN. The transverse distance between 
the lashing points is about 2.4 m.

The box is made of sawn wood and it has the following 
dimensions; length x breath x height = 7.8 x 1.0 x 1.0 
m. The center of gravity is located in the geometrical 
center of the box.

The box is secured by two top-over lashings and one 
spring lashing applied in forward direction. The lashings 
have an LC of 1600 daN and are pre-tensioned to 400 
daN. The spring lashing is fixed to the trailer about 2 
m behind the forward part of the box and the lashings 
thus have the following approximate angles:

The top-over lashings; vertical lashing angle between 
the lashings and the platform α ≈ 55°.

Spring lashing: Vertical lashing angle between the 
lashing and the platform α ≈ 25° and the horizontal 
angle between the lashing and the longitudinal axle of 
the vehicle β ≈ 19°.
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5.1.1.1 Sliding 

The friction factor µ between the box of sawn wood 
and the plyfa floor of the trailer is 0.45 in accordance 
with annex B of the standard.

5.1.1.2  Example of Load prevented from sliding 
by two top-over lashings 

Quick Lashing Guide

By the tables for top-over lashings in the quick lashing 
guide in Annex III it can be seen that one top-over 
lashing prevents 6.4 tonnes from sliding sideways, 
0.81 tonne from sliding forward and 6.4 tonnes from 
sliding towards the rear. These values are valid for a 
vertical lashing angle of 75 – 90 degrees. As the angle 
is about 55 degrees the lashing prevents half the load 
weight from sliding only. With two lashings the load 
weight m in tonne prevented from sliding in the different 
directions by the two top over lashings is thus:

Sideways: 6.4 tonnes
Forward: 0.81 tonnes
Towards the rear: 6.4 tonnes

Formulas in the standard

By the standard EN 12195-1:2010 the load weight m 
prevented from sliding by the two top-over lashings is 
calculated by the help of equation 10 (EQ10) of the 
standard.

EQ10

                                       , where: 

m = the load weight. The weight is obtained in kg if FT 
is given in Newton (N) and in tonne if FT is given in kilo 
Newton (kN). 1 daN = 10 N and 0.01 kN.

n = 2; number of top-over lashings
µ = 0.45; friction factor 
α = 55°; vertical lashing angle in degrees
FT = STF = 400 daN = 4 kN
g = 9.81 m/s2, the gravity acceleration
cx,y = 0.5 sideways, 0.8 forward and 0.5 towards the 
rear, the horizontal acceleration coefficient
cz = 1.0; the vertical acceleration coefficient
fs = 1.25 forward and 1.1 sideways and towards the 
rear; safety factor

By these values the load weight m in tonne prevented 
from sliding in the different directions by the two top 
over lashings is:

Sideways: 10.9 tonnes
Forward: 1.4 tonnes
Towards the rear: 10.9 tonnes

5.1.1.3  Load weight prevented from sliding 
forward by the spring lashing 

Quick Lashing Guide

From the tables for spring lashings in the quick lashing 
guide it can be seen that one spring lashing prevents 
6.7 tonnes of load from sliding in forward direction. 
This is valid if the vertical lashing angle is maximum 45 
degrees and the lashing is directed almost in parallel 
with the vehicle’s side. With a longitudinal lashing angle 
β of 19 degrees the table value should be reduced by 
15% to 5.7 tonnes.

Formulas in the standard

The load weight m prevented from sliding in forward 
direction by the spring lashing can alternatively be 
calculated by equation 35 (EQ35) of the standard. 
The influence of the spring lashing to prevent 
transverse sliding is neglected.

EQ35

                                                                       , where

m = the load weight. The weight is obtained in kg if 
FT is given in Newton (N) and in tonne if FT is given in 
kiloNewton (kN). 1 daN = 10 N and 0.01 kN.

n = 1; number of spring lashings
FR = LC = 1600 daN = 16 kN
µ = 0.45; friction factor 
fµ = 0.75; safety factor
α = 25°; vertical lashing angle in degrees
β = 19°; horizontal lashing angle in degrees
g = 9.81 m/s2, the gravity acceleration
cx = 0.8; the horizontal acceleration coefficient in 
forward direction
cz = 1.0; the vertical acceleration coefficient

By these values the load weight m in tonne prevented 
from sliding in forward direction by the spring lashing is 
7.1 tonnes.
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5.1.1.4  Example of Load prevented from sliding by 
two top-over lashings and the spring lashing 

Quick Lashing Guide

The previous calculations give that the two top-over 
lashings and the spring lashing can prevent the 
following cargo weight from sliding:

Sideways: 6.4 tonnes
Forward: 0.81 + 5.7 = 6.5 tonnes
Towards the rear: 6.4 tonnes

The maximum load weight prevented from sliding by 
the actual securing arrangement is thus 6.4 tonnes.

Formulas in the standard

The above calculations give that the two top-over 
lashings and the spring lashing can prevent the 
following load weight from sliding:

Sideways: 10.9 tonnes
Forward: 1.4 + 7.1 = 8.5 tonnes
Towards the rear: 10.9 tonnes

The maximum load weight prevented from sliding by 
the actual securing arrangement is thus 8.5 tonnes.

5.1.1.5 Tipping

The stability of the box is checked by equation 3 (EQ3) 
of the standard.

EQ3

                     , where: 

bx,y = 0.5 sideways, 3.9 forward and 3.9 towards the 
rear; the horizontal distance from the centre of gravity 
and the tipping point in each direction
cx,y = 0.5 sideways, 0.8 forward and 0.5 towards 
the rear; the horizontal acceleration coefficient
cz = 1.0; the vertical acceleration coefficient
d = 0.5; the vertical distance from the centre of gravity 
to the tipping point

By these values it can be concluded that the box is 
stable in all directions and no lashing is required to 
prevent tipping. This can also be seen by the tables in 
the quick lashing guide with H/B = 1.0/1.0 = 1.0 and 
H/L = 1.0/7.8 = 0.13.

5.1.1.6 Conclusion

The maximum allowed load weight of the box secured 
by two top-over lashings and one spring lashing is 
thus 6.4 tonnes to prevent sliding and tipping in all 
directions if the tables in the quick lashing guide are 
used and 8.5 tonnes if the formulas in the standard are 
used.

5.1.2 Wooden crate – high center of gravity

Calculate the maximum allowed weight of the wooden 
box loaded on a trailer in accordance with the figure 61 
by the help of the formulas in the standard EN 12195-
1:2010 to avoid sliding and tipping sideways, forward 
and towards the rear.

The trailer has an ordinary plyfa floor that is swept clean 
and is free from frost, ice and snow. The trailer is built 
in accordance with the standard EN 12642, class L 
and the lashing points on the trailer are designed in 
accordance with the standard EN 12640, each with an 
LC of 2000 daN. The transverse distance between the 
lashing points is about 2.4 m.

The wooden box is made of sawn wood and it has 
the following dimensions; length x width x height = 7.8 
x 1.0 x 2.4 m. The center of gravity is located in the 
geometrical center of the box.

The box is secured by two top-over lashings and one 
spring lashing applied in forward direction. The lashings 
have an LC of 2000 daN and are pre-tensioned to 500 
daN. The spring lashing is fixed to the trailer about 2.5 
m behind the forward part of the box and the lashings 
thus have the following approximate angles:

The top-over lashings; Vertical lashing angle between 
the lashings and the platform α ≈ 74°.

Spring lashing: Vertical lashing angle between the 
lashing and the platform α ≈ 43° and the horizontal 
angle between the lashing and the longitudinal axle of 
the vehicle β ≈ 16°.

5.1.2.1 Sliding

The friction factor µ between the box of sawn wood 
and the plyfa floor of the trailer is 0.45 in accordance 
with annex B of the standard.

 



Example of Load prevented from sliding by two 
top-over lashings

The load weight m prevented from sliding by the two 
top-over lashings is based on equation 10 (EQ10) of 
the standard.

EQ10

                                       , where 

m = the load weight. The weight is obtained in kg if 
FT is given in Newton (N) and in tonne if FT is given in 
kiloNewton (kN). 1 daN = 10 N and 0.01 kN.

n = 2; number of top-over lashings
µ = 0.45; friction factor 
α = 74°; vertical lashing angle in degrees
FT = 500 daN = 5 kN
g = 9.81 m/s2, the gravity acceleration
cx,y = 0.5 sideways, 0.8 forward and 0.5 towards the 
rear; the horizontal acceleration coefficient
cz = 1.0; the vertical acceleration coefficient
fs = 1.25 forward and 1.1 sideways and towards the 
rear; safety factor

By these values the load weight m in tonne prevented 
from sliding in the different directions by the two top 
over lashings is:

Sideways: 16.0 tonnes
Forward: 2.0 tonnes
Towards the rear: 16.0 tonnes

5.1.2.2  Example of Load prevented from sliding 
forward by spring lashing

The cargo weight m prevented from sliding in forward 
direction by the spring lashing is based on equation 
35 (EQ35) of the standard. The influence of the spring 
lashing to prevent transverse sliding is neglected.

EQ35

                                                                      , where

m = the load weight. The weight is obtained in kg if 
FT is given in Newton (N) and in tonne if FT is given in 
kiloNewton (kN). 1 daN = 10 N and 0.01 kN.

n = 1; number of spring lashings
FR = LC = 2000 daN = 20 kN
µ = 0.45; friction factor 
fµ = 0.75; safety factor
α = 43°; vertical lashing angle in degrees
β = 16°; horizontal lashing angle in degrees
g = 9.81 m/s2, the gravity acceleration
cx = 0.8; the horizontal acceleration coefficient in 
forward direction
cz = 1.0; the vertical acceleration coefficient

By these values the load weight m in tonne prevented 
from sliding in forward direction by the spring lashing 
is 8.2 tonnes.
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5.1.2.3  Example of Load prevented from sliding by 
two top-over lashings and spring lashing

The above calculations give that the two top-over 
lashings and the spring lashing can prevent the 
following load weight from sliding:
Sideways: 16.0 tonnes
Forward: 2.0 + 8.2 = 10.2 tonnes
Towards the rear: 16.0 tonnes

The maximum load weight prevented from sliding by 
the actual securing arrangement is thus 10.2 tonnes.
5.1.2.4 Tipping

The stability of the box is check by equation 3 (EQ3) of 
the standard.

EQ3

                       , where

bx,y = 0.5 m sideways, 3.9 m forward and 3.9 m 
towards the rear; the horizontal distance from the 
center of gravity and the tipping point in each direction

cx,y = 0.5 sideways, 0.8 forward and 0.5 towards the 
rear; the horizontal acceleration coefficient
cz = 1.0; the vertical acceleration coefficient
d = 1.2 m; the vertical distance from the center of 
gravity to the tipping point

By these values it can be concluded that the box is 
stable in forward and towards the rear direction but not 
sideways.

5.1.2.5  Load weight prevented from tipping 
sideways by two top-over lashings

The effect of the spring lashing preventing sideways 
tipping is neglected and the load weight m prevented 

from tipping by the two top-over lashings is based on 
equation 16 (EQ16) of the standard. For one row and 
the center of gravity located in the geometrical center, 
the load weight can be calculated by equation 16:

EQ16

                                          , where

m = the load weight. The weight is obtained in kg if 
FT is given in Newton (N) and in tonne if FT is given in 
kiloNewton (kN). 1 daN = 10 N and 0.01 kN.

n = 2; number of top-over lashings
FT = STF = 500 daN = 5 kN or = 0.5 x LC = 1000 daN 
= 10 kN
α = 74°; vertical lashing angle in degrees
g = 9.81 m/s2, the gravity acceleration
cy = 0.5 calculated with FT = STF or 0.6 calculated with 
FT = 0.5 x LC; the sideways horizontal acceleration 
coefficient
h = 2.4 m; the height of the box
w = 1.0 m; the width of the box
cz = 1.0; the vertical acceleration coefficient
fs = 1.1; safety factor sideways

By these values the load weight m in tonne prevented 
from tipping sideways is the lowest of 8.9 and 8.1 
tonnes. Thus the two top-over lashings can prevent 
8.1 tonnes from tipping sideways.

5.1.2.6 Conclusion

The maximum allowed load weight of the box secured 
by two top-over lashings and one spring lashing is 
thus 8.1 tonnes to prevent sliding and tipping in all 
directions.
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6.1 Classification of deficiencies

Deficiencies may be classified into one of the 
deficiency groups:
•  Minor deficiency: A minor deficiency exists when 

the load has been properly secured but a safety 
advice might be appropriate

•  Major deficiency: A major deficiency exists when 
the load has not been sufficiently secured and a 
significant shifting or overturning of the load or 
parts thereof is possible

•  Dangerous deficiency: A dangerous deficiency 
exists when traffic safety is directly endangered 
due to a risk of loss of load or parts thereof or 
a hazard deriving directly from the load or an 
immediate endangering of persons

When several deficiencies are present, the transport 
is classified in accordance with the highest 
deficiency group. If, in the event that there are several 
deficiencies, as the effects based on the combination 
of these deficiencies are expected to reinforce one 
another, the transport shall be classified in the next 
higher deficiency level.

6.2 Methods of inspection

The method of inspection is a visual assessment 
of the proper use of appropriate measures 
in necessary amount to secure load and/or 
measurement of tension forces, calculation of 
securing efficiency and checking of certificates 
where appropriate.

A quick inspection should include a check of:
• the load and individual load units
• securing equipment and materials
• securing methods

In cases, where a load securing certificate is available, 
the inspection shall be limited to check whether the 
load securing is in line with the instruction in the 
certificate issued by a competent person.

Every inspection can be summarised in the following 
checklist that links the deficiencies to the load, to the 
vehicle and to the securing methods.

Deficiencies

related to the load a. Transport packaging does not allow proper load securing
b. One or more load units are not properly positioned

related to the vehicle 
and the equipment

a. The vehicle is not suitable for the load
b. Obvious defects of the vehicle superstructure
c. Certificates of vehicle parts that are effectively used, are not available, 
    are false or show insufficient strength
d.  Securing equipment that is effectively used, does not conform to the relevant 

standards

related to the 
securing method

a. Securing is not sufficient, but can be corrected
b. Securing is not sufficient and can not be corrected with equipment available
c. Expert advice is required to assess the effectiveness of the load securing system

Chapter 6.
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  In addition to the requirements of the Quick 
Lashing Guide  and the calculation methods of 
the standard EN 12195-1:2010, the arrangements 
below, based on practical experience, may be used 
for specific products.

Furthermore alternative instructions/advice can be used 
if equivalent safety could be verified.

7.1  Panels stowed on platform 
with A-frames 

 Panels of concrete, glass or wood etc. may be 
stowed on a platform using “A”-trestles. The 
trestles will additionally need to be secured on the 
loading platform. The trestle should be of adequate 
strength and prevented from sliding and tipping in 
relation to the vehicle platform.

 Fig. 62.  Insert blocking device in between panels stowed on 
a platform 

 Fig. 63.  Panels secured on a platform with blocking device 
in place

7.2 Timber loads

 This section provides general guidance on 
measures for the safe carriage of timber, both 
round and sawn timber. Timber is a ‘live’ 
commodity, which can lead to independent 
movement of parts of the load if the restraint is 
inadequate. It is essential that timber is not loaded 
to a height, or in such a way, as to result in the 
likelihood of either the vehicle or load becoming 
unstable.

Sawn Timber
Sawn timber is usually transported in standard 
packages complying with ISO 4472 and related 
standards. Be aware – if not proven otherwise – that 
in general any plastic covering on the timber will lower 
the coefficient of friction and more lashings may be 
required. These packages are generally strapped or 
wired at each end and before loading the straps should 
be checked for safety. If the straps are damaged or 
insecure extra care must be taken to ensure that the 
complete load is adequately secured to the vehicle.

Packages of sawn timber should preferably be 
transported on loading platforms equipped with centre 
stanchions. 

Where centre stanchions are used each section should 
be secured for sideways movement by:
•  At least two stanchions if the length of the section 

is 3.3 m or below
•  At least three stanchions if the length of the 

section is above 3.3 m 

In addition to the centre stanchions each section 
should be secured by at least three top over lashings 
with a pretension of at least 400 daN and an LC of at 
least 1600 daN.

In longitudinal direction the packages should be 
secured as any type of load.

If centre stanchions are not available and where 
the packages are properly and rigidly bundled, the 
packages can be secured as any type of load.

Guidance for calculating the required number of 
lashings is found in Annex III.

Chapter 7.
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 Fig. 64.

 Fig. 65.

Round Timber 
The general principles of load distribution should be 
adhered to, and it is important to ensure that, whenever 
possible, the load is blocked against the headboard.  
The use of chain or web lashings with tensioner is 
recommended and all lashings should be checked 
and kept tight during the whole transport operation. All 
lashings shall have an LC of at least 1600 daN with a 
pretension of at least 400 daN. It is recommended to 
use self-tensioning tensioner.

The load and lashings should especially be checked 
before passing from a forest road to public highway.

The transporting of timber stacked transversely (lying 
across the vehicle) supported by the front headboard 

and the rear support (bolster) is not recommended, it is 
safer to transport it longitudinally (lying along the length 
of the vehicle) in several sections, each individually 
supported by upright supports (stanchions).

Stacked Longitudinally
Each outer log or piece of timber shall be restrained 
by at least two upright supports (stanchions). The 
strength of the stanchions shall be sufficient to 
prevent the vehicle from being over width after having 
been exposed to a side acceleration of 0.5 g. Any 
timber that is shorter than the distance between two 
stanchions should be placed in the centre of the 
load and all logs should preferably be laid top to tail 
alternately to ensure an evenly balanced load. Where 
timber is supported by two pairs of stanchions, the 
ends of the timber should extend at least 300 mm 
beyond the stanchions.

The centre of either top of the outside timbers must be 
no higher than the stanchions. The top of the middle 
timbers must be higher than the side timbers to ‘crown’ 
the load and enable it to be properly tensioned by the 
lashings, as illustrated below:

 Fig. 66.  Load lashing should always add vertical load on 
round timber

In front of the first section of the timber - between the 
driver cab and the timber - a headboard should be 
fitted in accordance with standard EN 12642 class XL 
and the load should be no higher than the headboard.

Top-over lashings creating a vertical pressure on the 
timber should be tightened over each load section 
(timber pile) in the following numbers: 

a)  Timber with bark: At least one lashing per load 
section up to a maximum length of 3.3 m. 
Two lashings if load section longer than 3.3 m. 

b)  Timber with bark removed: At least two lashings per 
load section.
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The top-over lashings should be placed - transversely 
- between each load section’s front and rear pairs of 
side stanchions as symmetrically as possible.

 Fig. 67.

 Fig. 68.  Example of a round timber vehicle equipped 
with stanchions

Stacked transversely
Timber stacked transversely across a flatbed vehicle 
cannot be adequately secured by conventional 
restraining methods. Passing straps or chains from 
the front of the vehicle across the top of the timber to 
the rear with cross straps is not considered to be an 
acceptable load securing method. If timber is carried 
transversely then suitable side gates must be used and 
the load should not be higher than the side gates.

Fig. 69. Timber stacked transversely is not recommended!

Long poles
The carriage of long poles is a very specialised field 
“of timber haulage” that is generally accomplished 
using pole vehicles or vehicles where the timbers are 
secured to a trailing dolly at one end. Vehicles should 
be fitted with bolsters and stanchions of sufficient 
strength to restrain the load. Chains or web lashings 
are necessary for securing the load and generally 
a minimum of three chains or web lashings should 
be used, one of which should bind together any 
overhanging tails or the middle of an awkwardly shaped 
load. It should be possible to tighten the lashings using 
a toggle or load binder.

 Fig. 70. Transport of long poles

7.3  Large containers or large 
and heavy packages

 ISO-containers and similar load carriers with 
anchorage points for twist locks or similar 
locking mechanisms should preferably always 
be transported on loading platforms with container 
locks. However large containers for road transport, 
with or without load, can alternatively be secured 
with lashing and blocking in accordance with the 
principles of the standard EN 12195-1:2010.



7.4 Trucks and trailers

Trucks and trailers should only be carried on 
vehicles suitable for that purpose. This will include 
having appropriate lashing points in terms of 
number, position and strength. In general the 
securing arrangements should follow the same 
basic principles as suggested for the carriage 
of off-road vehicles, but the following additional 
points should also be addressed: 

•  The truck or trailer should be carried with the 
parking brake engaged 

•  Steering wheel lock must be active and 
preferably with the wheels chocked 

•  The vehicle transmission should be engaged in 
lowest possible gear; where applicable 

•  The chocks should be securely attached to the 
carrying vehicle’s deck

The truck or trailer being carried should be positioned 
so that its weight is fully supported by the carrying 
vehicle. If necessary, spreader plates should be used 
to avoid high localised loadings that may be caused by 
the landing legs of a semi-trailer for example.

The restraint provided by the friction between the 
tyres and the deck with the parking brake on will not 
be sufficient to prevent movement. The truck or trailer 
being carried should be lashed to the carrying vehicle 
using appropriate lashing equipment. A tensioning 
device should be used in each lashing and the 
lashings used to restrain the fore and aft movement 
should be set at an angle of less than 60° from the 
horizontal to obtain the maximum effect. The lashings 
should be tested for adequate tension after the vehicle 
has travelled a few miles and again at intervals during 
the journey and be re-tensioned if necessary.

Lashing should be secured onto parts of the trucks or 
trailer’s axles or chassis that are rated for the purpose. 
Care should be taken to avoid straining or damaging 
the other vehicle components such as brake pipes, 
hoses, electrical cables etc., through lashing over or 
near them.

The carriage of laden vehicles is not recommended but 
if this is necessary then extra attention should be paid 
to the resultant higher centre of gravity of the carried 
vehicle and the possible resulting loss of stability when 
cornering or braking. It may also be necessary to put 
extra lashings onto the chassis of the truck or trailer 
being carried to pull it down on its springs and hence 
help to avoid an unstable load.

All loose equipment on the trucks or trailers being 
carried, and on the carrying vehicle, should be securely 
stowed.

If more than one trailer is carried in ‘piggyback’ fashion 
then each trailer should be lashed to the one on which 
it rests and then all those carried should be lashed to 
the carrying vehicle (see picture below).

 Fig. 71. Trailers loaded on a trailer

Examples of Specific Good Practices | 49



50 | Examples of Specific Good Practices

7.5  Transport of cars, vans 
and small trailers4

 These vehicles should preferably be secured by 
using a combination of both lashing and blocking. 
The lashing guidelines underneath do not take 
into account the orientation of the vehicle on the 
transporting vehicle.

7.5.1 Equipment

7.5.1.1 Car transporter equipment 

Special car transporters must be equipped with: 

• two sets of ramps of approximately 50-100 cm 
• 3-4 chocks per transported vehicle 
•  1-2 lashing straps per transported vehicle. Lashing 

straps must be 2.2 m long and stretch maximally 
by 4%. Moreover, they must be equipped with 
movable (“sock” type) strap control and meet 
the norm DIN EN 12195-2. The label on the 
lashing must not be washed out to a point when 
it becomes impossible to read (the norm must be 
clearly visible)

7.5.1.2 Car transporters 

Only special car transporters may be used for 
transporting cars; they must be in good condition, 
painted and rust-free 

•  The hydraulic systems must be functioning 
properly and not leaking 

•  The transporters should be equipped with stone 
guards above the wheels 

•  The surface of the decks and ramps must offer 
firm hold without sharp edges 

•  Loading ramps must be placed at a sufficiently low 
angle to enable easy access and prevent damage 
to the underbody of the transported vehicles. The 
recommended maximum ramp angle is 8 degrees 

•  The upper deck of a special car transporter must 
be equipped with safety ropes in conformity with 
the local legal requirements 

4ECG OPERATIONS QUALITY MANUAL; www.eurocartrans.org

•  The loading deck pillars, the ropes and the 
supports of the safety ropes should be cushioned 
to secure damage free opening of the vehicle 
doors 

•  The manufacturer may require inspecting new 
transporters and/or transporter types before 
approving them as suitable for the transport of his 
cars. The details of any such requirement must be 
clearly stated in the contractual agreement

7.5.2  Loading and  unloading 
of car transporters

•  The rules that follow are specific to the loading/
unloading process. Still, the rules on car handling 
listed in the general section (Section 1.2.) also 
apply. Personnel must also be trained on these 
instructions before being allowed to proceed with 
loading, unloading or other handling 

•  When loading, adapt the loaded weight, height 
and length to the national requirements and to the 
chosen routes

7.5.2.1 Before loading or unloading 

•  The transporter must be parked on level and firm 
ground 

•  The loading decks must be freed of all lashings, 
chocks, tools or other objects. It is forbidden to 
let lashings pending on the anti-fall guard (safety 
ropes) 

•  The decks of the truck and the trailer must be 
fixed in a suitable position for loading vehicles 
without causing damage to their under body 

•  All gaps in the decks (wheel indents) must 
be covered with track sections. The decks of 
the truck and the trailer must be bridged with 
connecting ramps

7.5.2.2 During loading or unloading  

•  Cars must be driven onto/from the transporters at 
walking speed to reduce the probability of causing 
damage. Speed must be particularly reduced 
before driving onto or off the ramps 



•  Cars must be unloaded only under motor power. 
It is strictly forbidden to push the vehicles off the 
transporter, to brake with the hand brake or the 
clutch! 

•  It must be checked that the following distances 
are kept (to be measured with one’s hand): 

 –  Between the cars, bumper to bumper: a fist 
(approximately 10 cm) 

 –  Between the car’s roof and the upper deck: 
a fist (approximately 10 cm) 

 –  Between overlapping vehicles: a fist 
(approximately 10 cm) 

 –  Between a car on the truck and another 
on the trailer, bumper to bumper: 2 fists 
(approximately 20 cm) 

 –  Between the car’s underbody and the deck: 
3 fingers (5cm absolute minimum)

 Fig. 72.

 Fig. 73.

 Fig. 74.

7.5.2.3 After loading or unloading 

•  Cars with manual transmission must be left in 
first gear and with the handbrake (parking brake) 
applied. Cars with automatic transmission must 
be left with the transmission selection lever in “P” 
position and the handbrake (parking brake) applied 

•  If the cars have been loaded/unloaded during the 
night or under any other conditions that demand 
the use of headlights, they have to be switched off 
immediately after loading/ unloading 

•  Cars must be locked during transport. Keys must 
be secured by the driver 

•  Cars must be lashed for transport in accordance 
with the lashing procedures exposed in the next 
section

7.5.3 Lashing 

•  Three point lashing straps with strap control in 
combination with wheel chocks must be used. 
The use of wheel chocks is not necessary if 
wheels are secured in troughs or chambers that 
are openings in the ramps/decks which serve for 
fixing the wheels. The wheel shall enter into the 
trough/chamber by ca. 1/6 of its diameter

 Fig. 75. Strap over a sleeve, no direct contact on the tyre

Lashing has to proceed as follows:  
•  Anchor the first hook to the transporter deck 

(lashing bar) in such a way that the strap runs as 
vertically as possible. 

 –  Then tie the strap round the wheel, making 
sure that the strap control is positioned 
correctly 

 –  Anchor the second hook to the transporter 
deck (lashing bar) 

 –  Anchor the third hook at the anchor point lying 
laterally away from the wheel and tighten the 
strap using the ratchet 
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7.5.4  Securing of vehicles loaded in the 
direction of the traffic 

•  One wheel chock in front and one behind either 
rear wheel 

•  Additionally secure this rear wheel by means of a 
three point lashing

•  Diagonally to this wheel place one wheel chock in 
front of the respective front wheel

•  If wheel chocks cannot be used for technical 
reasons, an additional wheel must be secured 
with a lashing strap

 Fig. 76.

7.5.5  Securing of vehicles loaded in the 
direction opposite to the traffic  

•  One wheel chock in front and one behind either 
rear wheel 

•  Diagonally to this wheel place one wheel chock in 
front of and one behind the respective front wheel 

•  Additionally secure both wheels by means of one 
three point lashing each 

•  If wheel chocks cannot be used for technical 
reasons, an additional wheel must be secured 
with a lashing strap

 Fig. 77.

7.5.6  Additional securing of vehicles loaded 
rearmost in an angled position  

The rearmost vehicle loaded behind the trailer’s rear 
axle or on single car transporter, behind the rear axle of 
the truck, shall be additionally secured at the wheels of 
the rearmost axle by means of two wheel chocks and 
one lashing strap each.

 Fig. 78.

 Fig. 79.

7.5.7 Securing vehicles on the top deck

In case a vehicle cannot be secured with wheel 
chocks or lashing belts within the protected area of the 
top deck, either one of the following must be done:
•   The loading platform shall be lowered to allow 

performing of this work from the ground 
•   The wheels of one axle of the vehicle within the 

protected area shall be secured by means of two 
wheel chocks and one strap on each side

If wheel chocks cannot be used for technical reasons, 
an additional wheel must be secured with a lashing 
strap.



7.6 Steel and aluminium coils

 These vehicles should preferably be secured by 
using a combination of both lashing and blocking. 
The lashing guidelines underneath do not take 
into account the orientation of the vehicle on the 
transporting vehicle.

The vehicle should be in such a condition that work 
can safely be executed. For example the boards of the 
loading platform of the vehicle should not be damaged. 

The general equipment should be available as a 
minimum; for the transport of special steel products 
it should supplemented with additional equipment. 

Both are speci�ed below and considered hereafter in 
this chapter.

For any steel product the following general equipment 
should be available as a minimum: 
•  safe headboard 
•  loading platform 

Equipment for special cases: 
•  groove(s) for coils 
•  (cross-)beam or H-beam 
 

•  securing points 
•  securing devices

•  wedge bed 
•  cover

7.6 1 Special provisions

7.6.1.1 Groove  

A groove is recommended for coils of 4 tonnes or more 
and mandatory for coils of 10 tonnes or more. 

For coils of 4 to 10 tonnes a wedge bed may also be 
used (see “Wedge bed” hereafter). 

Requirements for a groove are: 
•   the slopes should have an angle of 35 degrees to 

the horizontal 
•   the coils, if placed in the groove, should have a 

minimum clearance of 20mm to the bottom

Furthermore: 
•   the width/height ratio of the coils should not be 

lower than 70%
•   if lower than 70%, the coils have to be stowed 

against a support 
•   rule of thumb: “width of groove = at least 60% of 

coil diameter” 
•   the contact area of the coil should clearly be 

below the top of the groove
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Diameter of the coil

Width of the groove

Characteristics of a groove

Minimum
clearance
20mm

Depth of
the groove

35
degrees

 Fig. 80.  
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(Cross-)beam or H-beam 
The use of a (cross-) beam is highly recommended as 
it is a good device to fix coils. It is used both for coils 
bore horizontal in a groove and for coils bore vertical on 
a pallet. 

There are different good constructions for a (cross-) 
beam. The example of a (cross-) beam given below 
has protection strips (in this case synthetic) on the 
touch side of the (cross-) beam.

 Fig. 81.             Fig. 82. 
Example of a (cross)beam for blocking of coils

7.6.1.2 Wedge bed   

A wedge bed is a construction for a coil with bore 
horizontal: 
•  the wedges on which the coil rests ought to go 

over the whole width of the coil 
•  there should be a provision to fix the spacing 

between the wedges of the wedge bed 
•  stable support and free space under the coil 

similar as for the groove-method 
•  use of anti-slip mats between the wedge bed and 

loading platform highly recommended

Cover  
•  When products have to remain dry during the 

transport, they should be covered in such a way 
that they stay dry under all weather conditions 

•  If a cover is used it must able to be removed 
without hampering the (un)loading operation 

•  The cover should be at least 10 cm above the 
load and should not touch it 

•  The cover should not be damaged (e.g. being 
torn), to avoid the risk of leaks

 

Diameter of the coil

Characteristics of a wedge bed

Minimum
clearance
20mm

Loading
platform

Minimum
distance
supports: 0,6
diameter of

35
degrees

 Fig. 83.
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8.1 Qualification of participants

 Persons responsible for planning and supervision 
of loading and securing should be fully 
knowledgeable about all technical, legal and 
commercial requirements of this task and about 
all inherent risks involved. They should know the 
customary terminology in order to communicate 
effectively with consignors, carriers, forwarders 
and loaders.

Personnel engaged in loading and securing should 
be trained and skilled to do this work and understand 
the relevant terminology in order to follow with the 
instructions of supervisory personnel. They should 
be aware of the specific risks associated with the 
assigned loading operation. 

Persons responsible for planning and supervision of 
loading and securing as well as personnel responsible 
for the actual loading and securing should receive 
appropriate instruction, information and training for 
their specific tasks before they commence loading 
operations. 

The management of a facility where CTUs are loaded 
and secured is responsible to ensure that all personnel 
involved in the loading and securing of load in CTUs 
or in the supervision thereof are adequately trained 
and appropriately qualified, commensurate with their 
assigned roles and responsibilities.

8.2 Regulatory authorities

 The regulatory authority may establish minimum 
requirements for training and, where appropriate, 
qualifications for each person involved, directly or 
indirectly, in the loading and securing of load in 
CTUs, particularly in relation to dangerous loads.

Regulatory authorities involved in the development 
or enforcement of legal requirements relating to the 
supervision of the safety of the transport by road, 
rail and sea should ensure that their personnel 
are adequately instructed, informed and trained, 
commensurate with their assigned roles and 
responsibilities.

8.3 Training

All persons should receive instruction, information 
and training on safe loading and securing 
practices, commensurate with their duties. 
The training should be designed to provide an 
appreciation of the consequences of badly loaded 
and secured load in CTUs, the legal requirements, 
the magnitude of forces which may act on load 
during road, rail and sea transport, as well as 
basic principles of loading and securing of loads in 
CTUs.

All persons should receive detailed training concerning 
specific requirements for the transport, loading and 
securing of load in CTUs which are applicable to the 
functions that they perform. Such training should be 
followed by a sufficient period of practical assistance to 
experienced loaders. 

The competency of any person to be employed in 
work involving the loading and securing goods in CTUs 
should be verified or appropriate training provided. This 
may be supplemented by periodic training, as deemed 
appropriate by the regulatory authority. 

Topics for consideration, to be included in the training 
as appropriate, are specified in annex I.

Chapter 8.
Training in loading and load securing in Cargo Transport Units (CTUs)
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Topics to be included in a training programme

1 Consequences of badly loaded and secured load
• Injuries to persons and damage to the environment
• Damage to chips and CTUs
• Damage to load
• Economic consequences

2 Liabilities
• Different parties involved in load transport
• Legal responsibility
• Goodwill responsibility
• Quality assurance

3 Forces acting on the load during transport
• Road transport
• Rail transport
• Sea transport

4 Basic principles for loading and securing
• Prevention from sliding
• Prevention from tipping
• Influence of friction
• Basic principles for load securing
• Dimensions of securing arrangements for combined transport

5 CTUs – types
• Containers
• Flats
• Swap bodies
• Road vehicles
• Rail-cars/wagons

6 Load care consciousness and planning
• Choice of transport means
• Choice of CTU type
• Check of CTU prior to loading
• Load distribution in CTUs
• Requirements from the consignor of load regarding load loading
• Condensation risks in CTUs
• Symbols for load handling

7 Different methods for loading and securing
• Lashing
• Blocking 
• Increasing friction

8 Equipment for securing and protection of load
• Fixed equipment on CTUs
• Reusable load-securing equipment
• One-way equipment
• Inspection and rejection of securing equipment 

5Reference to code of practice for packaging of cargo transport units (CTU Code) - IMO/ILO/UNECE

Annex I.
Topics to be included in a training programme5



Topics to be included in a training programme | 59

9 On completion of loading
• Closing the CTU
• Marking and placarding – Dangerous Goods.
• Documentation
• Verifying gross mass – consignor.

10 Loading and securing unitised load
• Cases
• Palletised loads
• Bales and bundles
• Bags on pallets
• Big bags – Flexible Bulk Containers
• Slabs and panels
• Barrels
• Pipes
• Cartons

11 Loading and securing of non-unitized load
• Different types of packaged loads loaded together
• loading of heavy and light loads together
• loading of rigid and non-rigid loads together
• loading of long and short loads together
• loading of high and low loads together
• loading of liquid and dry loads together

12 Loading and securing of paper products
• General guidelines for the loading and securing of paper products
• Vertical rolls
• Horizontal rolls
• Sheet paper on pallets

13 Loading and securing of load requiring special techniques
• Steel coils
• Cable drums
• Wire rolls
• Steel slabs
• Steel plates
• Big pipes
• Stone blocks
• Machines 

14 Loading and securing of dangerous goods
• Regulations for the transport of dangerous goods
• Definitions
• Packing/loading regulations
• Packing/Loading, separation and securing
• Labelling and placarding
• Information transfer when transporting dangerous goods
• Liabilities
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The arrangements below showed example of securing methods in different directions.

Forward, towards the rear and sideways directions are illustrated separately, and should be combined depending 
on the properties of the CTU and the load.

1. In forward direction

1.1. Blocking in forward direction in XL vehicles

 Fig. 84.  Fig. 85.

 Fig. 86.  Fig. 87.

 Fig. 88.  Fig. 89.

 Fig. 90.  Fig. 91.

Annex II.
Several illustrations of securing methods and equipment
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1.2 Lashing to prevent movement in forward direction of non full layers

2. Towards the rear

2.1 Blocking towards the rear

 Fig. 92.

 Fig. 96.

 Fig. 93.

 Fig. 97.

 Fig. 94.

 Fig. 98.

 Fig. 95.

 Fig. 99.
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2.2 Lashing preventing movement towards the rear 

 Fig. 100.

 Fig. 104.

 Fig. 101.

 Fig. 105.

 Fig. 102.

 Fig. 106.

 Fig. 103.

 Fig. 107.
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3 Sideways 

3.1 Blocking in sideways direction in XL vehicles

 Fig. 108.  Fig. 109.

 Fig. 110.

 Fig. 112.

 Fig. 111.

 Fig. 113.
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3.2 Lashing in sideways direction

 Fig. 114.  Fig. 115.

 Fig. 116.

 Fig. 118.

 Fig. 117.

 Fig. 119.
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on safe load securing for road transport

This guide offers practical instructions 
for securing loads in accordance with 
the European standard EN 12195-1:2010.

All values in the tables are expressed as a 
round number of 2 digits.

In the tables on pages 69-71 ‘no risk’ means 
that there is no risk of the load sliding or tipping.

Conditions for securing with this guide

The load must be prevented from sliding and tipping 
when exposed to forces occurring during transport.

The securing of load must be done using locking, 
blocking, lashing or a combination of these techniques.

Lashing equipment

Values in this guide have been calculated on the 
assumption that the;

...  lashing points resist 2000 daN 
(2 tonnes under stress)

...  webbings have a Lashing Capacity (LC) 
of 1600 daN (1.6 tonnes under stress)

...  webbings with STF = 400 daN 
(tightened to 400 kg).

The straps must be tightened to a minimum of 400 kg 
throughout the transport.

The best option for load securing...

Where possible blocking should be used as 
method to secure the load

Blocking involves positioning the load, or parts of the 
load directly to the headboard, sideboards, stanchions, 
supports, walls or parts of the load to stop it from 
moving.

If the load is blocked to a sufficient height, this will 
effectively stop it from sliding and tipping. If the load 
is only bottom blocked, lashing may be needed to 
prevent tipping.

See the tipping tables on pages 69-71.

6 sections

2 rows

Annex III.
Quick Lashing Guide



Headboard and rear wall

Headboards and rear walls on vehicles with a payload 
over 12.5 tonnes built in accordance with EN 12642 L.

Headboard - EN 12642 L

Rear wall - EN 12642 L

4 inch (4”) nail

Unlashed loads and the risk of movement

If there is no risk of a load sliding or tipping (as shown 
in the tables of this guide) the load can be transported 
without the use of lashing straps.

If there is a risk that an 
unlashed load will move in 
transit because of vibration 
and the load is not blocked 
appropriately, then it must be 
secured using an alternative 
means.

Other ways to secure a load

Loads can also be secured by using friction or lashing 
methods.

Calculation for lashing requirements

If lashing are used to stop the load from moving, then;

1.  Calculate the number of lashing straps needed to 
prevent a sliding movement.

2.  Calculate the number of lashing straps needed to 
prevent the loads from tipping.

3.  The highest number of these two values shows the 
minimum number of lashing straps needed.

Supporting edge profile

In some cases, less lashing straps than the number of 
sections of the load can be used. Each section of the 
load must be secured.

A ‘supporting edge profile’ may be used to spread 
the effects of each lashing. These profiles may be 
constructed of wooden 
planks (at least 25mm x 
100mm). Other material with 
the same strength values 
can also be used, such as 
aluminium or similar material.

At least one lashing strap 
should be used, for every 
2nd section of the load, 
with one at each end.
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  Load weight (in tonnes) possible to block 
against the headboard in forward direction

0,15  7,8
0,20  8,4
0,25  9,2

0,30  10,1
0,35  11,3
0,40  12,7

0,45  14,5
0,50  16,9
0,55  20,3
0,60  25,4

Friction 
factor, µ

  Load weight (in tonnes) possible to block 
against the rear wall towards the rear

0,15  9,0
0,20  10,5
0,25  12,6

0,30  15,8
0,35  21,0
0,40  31,6

Friction 
factor, µ

If the weight  
of the load is  

greater than that 
shown in the tables, 

then in addition  
to blocking,  

lashing will be 
required.

Load weight in tonnes where one nail will  
stop sliding movement

µ Sideways Forwards Towards the rear

 each side, 4” nail  4” nail  4” nail

 Plain  Galvi-  Plain  Galvi-  Plain  Galvi-   
  nised  nised  nised

0,2   0,36  0,53  0,18  0,26  0,36  0,53

0,3  0,55  0,80  0,22  0,32  0,55  0,80

0,4  1,1  1,6  0,27  0,40  1,1  1,6

0,5  no risk  no risk  0,36  0,53  no risk  no risk

0,6  no risk  no risk  0,55  0,80  no risk  no risk

0,7  no risk  no risk  1,1  1,6  no risk  no risk

These values are  
taken from the IMO Model  

Course 3.18 and recalculated  
in accordance with  
EN 12195-1: 2010.
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Sliding

The friction between the load and the loading platform 
(or load beneath it) has a huge influence on how much 
one lashing can hold.

The table below gives the typical friction factors for 
common combinations of materials contacting each 
other or the vehicle load platforms.

The values in the table are valid only when the contact 
surfaces are clean, undamaged and without frost, ice 
or snow.

If this is not the case, then a friction factor (μ) = 0,2 
must be used. Special precautions shall be taken if the 
surfaces are oiled or greasy.

The values in this table are for both dry and wet 
surfaces.

Tipping

To find out the maximum load weight prevented from 
tipping, refer to the tables on pages 69-71 in this 
guide. The H/B (height divided by the breadth) or H/L 
(height divided by the length) of load to be secured 
must be calculated.

The calculations must be rounded up to the nearest 
higher value shown in the tables.

Load items with the centre of gravity close 
to their centre

The following sketches explain how to measure the 
H(height), L(length) and B(breadth) of the load.

Load items with displaced centre of gravity

If the load item to be secured has a centre of gravity 
above its centre or out to the side, then the H, B and 
L measurements should be done as shown in the 
diagram below.

H = Distance up to the centre of gravity

B =  Shortest distance between the centre of gravity 
and the sideways tipping point

L = Distance according to the diagram.

Combination of materials  Friction
in the contact surface     factor, µ  

Sawn wood

Sawn wood – fabric base laminate/plywood  .....................................0,45

Sawn wood – grooved aluminium  ...............................................................0,40

Sawn wood – shrink �lm  .........................................................................................0,30

Sawn wood – stainless steel sheet  ................................................................0,30

             9  © TYA, 2014

Combination of materials  Friction
in the contact surface     factor, µ

Plane wood
Plane wood – fabric base laminate/plywood  .................................... 0,30

Plane wood – grooved aluminium  ...............................................................0,25

Plane wood – stainless steel sheet  ...............................................................0,20

Plastic pallet

Plastic pallet – fabric base laminate/plywood  ...................................0,20

Plastic pallet – grooved aluminium ..............................................................0,15

Plastic pallet – stainless steel sheet  ..............................................................0,15

Steel and metal

Steel crate – fabric base laminate/plywood  ........................................ 0,45

Steel crate – grooved aluminium  ................................................................... 0,30

Steel crate – stainless steel sheet  ....................................................................0,20

Concrete

Concrete rough – sawn wood battens  ......................................................0,70

Concrete smooth – sawn wood battens  ........................................................ 0,55

Anti-slip material

Rubber  .......................................................................................................................................0,60

Other material  ............................................................... According to certi�cate

Single load item 

A section of the load
(showing 3 rows
and 2 layers)

H

B
L

H

LB

  

  

H

B
L –forwards

L –towards the rear



Top-over lashing

Using the table below, you must note that the angle 
between the lashing and the loading platform is of great 
importance. The tables should be used for angles 
between 75° and 90°. If the angle is between 30° and 
75° double amount of lashing straps are needed, or 
you halve the table values.

If the angle is less than 30°, then another method 
of securing the load must be used.

Loop lashing

A loop lashing will secure a load item on each side with 
a pair of webbings. At the same time the load will be 
prevented from tipping. At least two loop lashings per 
load item should be used.

If the load item contains more than one section and the 
sections support each other and stop any twisting from 
occurring, then only one loop lashing per section of the 
load, may be needed.
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75°-90°

  µ Sideways Forwards Towards the rear

0,15  0,31  0,15  0,31

0,20  0,48  0,21  0,48

0,25  0,72  0,29  0,72

0,30  1,1  0,38  1,1

0,35  1,7  0,49  1,7

0,40  2,9  0,63  2,9

0,45  6,4  0,81  6,4

0,50  no risk  1,1  no risk

0,55  no risk  1,4  no risk  

0,60  no risk  1,9  no risk  

0,65  no risk  2,7  no risk  

0,70  no risk  4,4  no risk  

Goods weight in tonnes where one top-over  
lashing strap will stop sliding movements

 
 

 

The calculation values  
for movement forwards and  

towards the rear assume that 
lashing straps are spread  
equally on each section  

of the load.

If you need more than one  
lashing strap for each section of  
the load, then tensioning devices 

should be placed alternately  
on both sides.

                   Sideways     

H/B 1 row 2 rows 3 rows 4 rows 5 rows H/L 

0,6  no risk  no risk  no risk  5,8  2,9  0,6    no risk   no risk
0,8  no risk   no risk   4,9  2,1  1,5  0,8   no risk   no risk

1,0  no risk   no risk    2,2  1,3  0,97  1,0    no risk   no risk

1,2  no risk    4,1  1,4  0,91  0,73  1,2    no risk    no risk

1,4  no risk   2,3  0,99  0,71  0,58  1,4   5,3   no risk

1,6  no risk    1,5  0,78  0,58  0,49  1,6  2,3   no risk

1,8  no risk    1,1  0,64  0,49  0,42  1,8   1,4   no risk

2,0  no risk   0,90  0,54  0,42  0,36  2,0   1,1   no risk

2,2    4,5   0,75  0,47  0,37  0,32  2,2    0,83   7,2

2,4   3,3   0,64  0,42  0,33  0,29  2,4   0,68   3,6

2,6   2,4   0,56  0,37  0,30  0,26  2,6   0,58   2,4

2,8    1,8   0,50  0,34  0,28  0,24  2,8    0,51   1,8

3,0    1,4   0,45  0,31  0,25  0,22  3,0   0,45   1,4

3,2    1,2   0,41  0,29  0,24  0,21  3,2    0,40   1,2

Load weight in tonnes where one top-over  
lashing strap will stop tipping motion

For- 
wards

Towards 
the rear
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Spring lashing

A spring lashing is used to stop movement of a load 
item forwards and/or towards the rear. It is important 
that the angle between the loading platform and the 
lashing strap does not exceed 45°.

The spring lashing can be done in many ways. 
However, if the lashing is not applied to the upper edge 
of the load item, the tipping limits of the load weight is 
reduced.

For example, if the spring lashing is placed half way 
up the load item, then it will only secure half the load 
weight indicated in the table.

Direct lashing

Lashings must be fixed 
within the green angles, as 
shown in the diagram. This 
will ensure that they secure 
the individual load item in 
accordance with the table 
values.

The areas where you 
can attach lashing 
straps are limited 
by two straight lines 
running diagonally 
through the centre 
of gravity at an angle 
of 45°.

Load weight in tonnes where one loop 
lashing will stop sliding movement

H/B 1 row 2 rows 3 rows 4 rows 5 rows

0,6    no risk   no risk   no risk  6,5  4,1
0,8  no risk    no risk  5,6  3,1  2,3

1,0   no risk    no risk  3,1  2,0  1,6
1,2   no risk   4,6  2,1  1,5  1,3
1,4   no risk    3,0  1,6  1,2  1,0
1,6  no risk   2,2  1,3  1,0  0,86
1,8   no risk   1,8  1,1  0,86  0,74

2,0  no risk   1,5  0,94  0,75  0,65
2,2    5,1   1,2  0,83  0,67  0,58
2,4   3,7   1,1  0,74  0,60  0,53
2,6   2,9   0,96  0,66  0,54  0,48
2,8    2,4   0,86  0,61  0,50  0,44

3,0    2,0   0,78  0,56  0,46  0,41
3,2    1,8   0,72  0,51  0,43  0,38

   µ Sideways µ Sideways

0,15  4,7   0,45  13
0,20  5,4  0,50   no risk

0,25  6,2  0,55   no risk
0,30  7,3  0,60  no risk

0,35   8,7  0,65  no risk
0,40  11 0,70   no risk

Load weight in tonnes where one loop  
lashing will stop tipping motion

Sideways

 The values in these  
tables will apply only 
when each end of the 
loop lashing strap is 
fastened at different 

lashing points.

If both ends of a loop 
lashing are fastened to 
the same lashing point, 

then this point must hold 
1.4 x lashing LC. 

Load weight in tonnes where one loop 
lashing will stop sliding movement

H/B 1 row 2 rows 3 rows 4 rows 5 rows

0,6    no risk   no risk   no risk  6,5  4,1
0,8  no risk    no risk  5,6  3,1  2,3

1,0   no risk    no risk  3,1  2,0  1,6
1,2   no risk   4,6  2,1  1,5  1,3
1,4   no risk    3,0  1,6  1,2  1,0
1,6  no risk   2,2  1,3  1,0  0,86
1,8   no risk   1,8  1,1  0,86  0,74

2,0  no risk   1,5  0,94  0,75  0,65
2,2    5,1   1,2  0,83  0,67  0,58
2,4   3,7   1,1  0,74  0,60  0,53
2,6   2,9   0,96  0,66  0,54  0,48
2,8    2,4   0,86  0,61  0,50  0,44

3,0    2,0   0,78  0,56  0,46  0,41
3,2    1,8   0,72  0,51  0,43  0,38

   µ Sideways µ Sideways

0,15  4,7   0,45  13
0,20  5,4  0,50   no risk

0,25  6,2  0,55   no risk
0,30  7,3  0,60  no risk

0,35   8,7  0,65  no risk
0,40  11 0,70   no risk

Load weight in tonnes where one loop  
lashing will stop tipping motion

Sideways

 The values in these  
tables will apply only 
when each end of the 
loop lashing strap is 
fastened at different 

lashing points.

If both ends of a loop 
lashing are fastened to 
the same lashing point, 

then this point must hold 
1.4 x lashing LC. 

This spring lashing set-up 
has two legs on each side, 
which secures twice the 
weight that is indicated in 
the table.

Max  
45°

Max  
45°

Max  
45°

This spring lashing set-up 
has two legs on each side, 
which secures twice the 
weight that is indicated in 
the table.

Max  
45°

Max  
45°

Max  
45°

Load weight in tonnes  
where one spring lashing  
will stop tipping motion

 H/L Forwards 

 1,2  no risk   no risk  

 1,4   54 no risk

 1,6   26 no risk

 1,8  19  no risk

 2,0   15  no risk

 2,2  13  101

 2,4  12  55

 2,6   11   40

 2,8   10   32

 3,0   9,9   28 

 3,2    9,5   25

Load weight in tonnes where one spring lashing  
will stop sliding movement

 µ  Forwards 

0,15  3,7  6,6

0,20   4,1  7,6

0,25   4,5  8,8

0,30   4,9  10

0,35   5,4  12

0,40   6,0  15

 µ Forwards 

0,45  6,7  19

0,50   7,5  no risk

0,55  8,4  no risk

0,60   9,6  no risk

0,65   11  no risk

0,70   13  no risk

If the angle sideways  
exceeds 5° the table 
values must be reduced 
with:

Angle 5°-30°   15% 

Angle 30°- 45°   30% 

Towards 
the rear

Towards 
the rear

Towards 
the rear

30°

45°

Left 
lashings

Left and 
right lashings

Right  
lashings

60o

30o

60o

30o

Left 
lashings

Left and 
right lashings

Right  
lashings

60o

30o

60o

30o



Other lashing equipment

Values for LC and STF are marked on the lashing 
equipment.

Recalculating

If equipment with a different capacity to LC 1600 or 
STF 400 are used, the figures in the sliding and tipping 
tables have to be multiplied with the following factors.

When recalculating, never use larger LC or STF than the 
lashing points can hold.

Methods

Top-over lashing
For sliding:

For tipping the smallest of the following factors 
shall be used:

Loop lashing

Spring lashing

Direct lashing

Loads consisting of several layers

Determination of the number of top-over lashing straps 
needed to secure loads items stowed in several layers 
when they are not blocked sideways.

Using the following four steps

1.  Calculate the number of lashing straps needed to 
secure the weight of the whole section from sliding 
using friction in the bottom.

2.  Calculate the number of lashing straps needed to 
secure the weight of the upper section from sliding, 
using friction between the upper and lower layer.

3.  Calculate the number of lashing straps needed to 
stop tipping of the whole section.

4.  The highest number of lashings from the three 
calculations should be used.
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Load weight in tonnes where one direct  
lashing strap will stop tipping motion

Load weight in tonnes where one direct lashing  
strap will stop sliding movement

  µ   Sideways    Forwards  

0,15   1,5  0,82  1,5

0,20   1,8  0,95  1,8

0,25   2,2  1,1  2,2

0,30   2,6  1,3  2,6

0,35   3,3  1,4  3,3

0,40   4,2  1,7  4,2

  µ   Sideways    Forwards  

0,45  5,4  1,9  5,4

0,50   no risk  2,2  no risk

0,55   no risk  2,6  no risk

0,60   no risk  3,0  no risk

0,65   no risk  3,5  no risk

0,70   no risk  4,2  no risk

H/B Sideways H/L   Forwards  

1,2  no risk  1,2     no risk  no risk

1,4   no risk  1,4     8,2  no risk

1,6   no risk  1,6    3,8  no risk

1,8   no risk  1,8     2,6  no risk

2,0   no risk  2,0    2,0  no risk

2,2   4,1  2,2     1,7  13,0

2,4   3,2  2,4     1,5  6,9

2,6   2,6  2,6     1,4  4,9

2,8  2,3  2,8    1,2  3,9

3,0  2,0  3,0     1,2  3,3

3,2   1,9  3,2     1,1  2,9

Towards 
the rear

Towards 
the rear

Towards 
the rear

 

If the LC for a chain is not 
 known, the LC can be set to 50% 

of the breaking load. 

= Multiplication factor
Actual S TF

400
Actual LC

1600
or

Actual S TF

400
= Multiplication factor

 

If the LC for a chain is not 
 known, the LC can be set to 50% 

of the breaking load. 

= Multiplication factor
Actual S TF

400
Actual LC

1600
or

Actual S TF

400
= Multiplication factor

 

If the LC for a chain is not 
 known, the LC can be set to 50% 

of the breaking load. 

= Multiplication factor
Actual S TF

400
Actual LC

1600
or

Actual S TF

400
= Multiplication factor

 

If the LC for a chain is not 
 known, the LC can be set to 50% 

of the breaking load. 

= Multiplication factor
Actual S TF

400
Actual LC

1600
or

Actual S TF

400
= Multiplication factor

Actual LC
1600

= Multiplication factor

Actual LC
1600

= Multiplication factor

Actual LC
1600

= Multiplication factor

Actual LC
1600

= Multiplication factor

Actual LC
1600

= Multiplication factor

Actual LC
1600

= Multiplication factor

Actual LC
1600

= Multiplication factor

Actual LC
1600

= Multiplication factor

Actual LC
1600

= Multiplication factor
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The load securing arrangement 
must carry...

... 0,8 of the cargo weight forwards

...  0,5 of the cargo weight sideways 
and towards the rear

...  0,6 of the cargo weight sideways 
if there is risk of the load tipping.

Rolling goods

You must prevent rolling goods 
from moving by using wedges 
or similar restraints.

Non-rigid goods

If the goods are not rigid, then 
more load restraints will need 
to be used than is shown in this guide.

0,5

0,5  
(0,6 when risk  
 of load tipping)

0,5 (0,6 when risk  
          of load tipping)

0,8

0,5

0,5  
(0,6 when risk  
 of load tipping)

0,5 (0,6 when risk  
          of load tipping)

0,8



75°

30°

90°

Load secured using either  
double lashing amounts
or  
half of the table values

Another method of load 
securing must be used 

60°

45°

30°

Direct
lashing

Spring
lashing

Direct/  
Spring
lashing

Load secured  
according to  
the table  
values
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Annex IV.
Safe load securing checklist

74 | Safe load securing checklist

Stay safe and compliant!

 Correct loading and securing of goods on 
road vehicles is essential to ensuring safe road 
transport. It is important that the securing of 
goods on a vehicle is carried out in accordance 
with recognised standards, and in compliance 
with relevant national legal requirements for road 
traffic, road safety and worker protection. In order 
to improve load safety in practice, the IRU has 
developed this checklist of harmonised tips for 
safe loading and load securing.

Before loading a vehicle

✓  Make sure that the 
vehicle(s), if applicable, 
is suitable for transport 
of the specified load.

✓  Make sure that the 
load platform and the 
vehicle’s bodywork are 
clean, in good condition 
and free from defects.

✓  Determine the optimal 
loading equipment for 
the intended load.

✓  Determine the best 
method(s) to secure the 
defined load (blocking, 
direct lashing, top-over 
lashing, or combinations 
of method.

✓  Determine the number 
and type of lashings 
and/or chains to best 
secure the load.

✓  Determine the number 
of anti-slip mats and 
other securing materials 
(pallets, edge protectors, 
etc) to best secure the 
load.

While loading and securing the load

✓  Load in accordance 
with the 18t 18t allowed 
vehicle weight.

✓  Load cargo in 
accordance with the 
allowed vehicle axle-load 
distribution.

✓  Arrange load and/or its 
individual units optimally 
(lighter goods at the top, 
heavier on the bottom.

✓  Load in accordance with 
the planned unloading 
sequence.



While loading and securing the load

✓  Avoid unnecessary 
space between individual 
load units.

✓  Check that the securing 
arrangements distribute 
the forces exerted by 
the load as evenly as 
possible.

✓  Check that all lashings 
are affixed to optimise 
angles.

✓  Check that the securing 
equipment and materials 
are in good condition 
and free from defects.

✓  Check that the securing 
equipment and materials 
display legible and 
correct markings.

✓  Check that securing 
arrangements do not 
damage the load and 
that the load does not 
damage the securing 
arrangements.

During the journey

✓  When appropriate, 
check the load securing 
arrangements at periodic 
intervals during the 
journey.

✓  If emergency braking 
or another abnormal 
condition occurs during 
the journey, check the 
load at the nearest safe 
place.

✓  Each time a load unit is 
unloaded, redistributed, 
or loaded, adapt and 
recheck the load 
securing arrangement.

✓  Drive smoothly and 
anticipate traffic situations 
to avoid any sudden 
change of direction or 
heavy braking.

This checklist is provided to you by the IRU Academy, 
the training arm of the International Road Transport 
Union (IRU).

See our training programmes on 
www.iru.org/academy
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