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“ATTENUATOR TUBE” 

 

 

 

INNOVATION TO THE SERVICE OF ROAD SAFETY 

 

 

1- THE HISTORY OF ATTENUATORS 

The idea of the attenuator comes from the need to safeguard human lives in frontal 

impacts mainly, but also in lateral ones, in parts of the road particularly subjected  to 

serious accidents. In fact these devices are usually placed in front of fixed structures near 

freeways, such as gore points and Jersey barrier introductions.  Impact attenuators are 

designed to absorb the colliding vehicle's kinetic energy.  

The statistics of European Community have shown that, thanks to the adoption of 

appropriate road barriers, there has been a significant reduction of road deaths, but there 

has been an increase in deaths related to accidents at critical points. Precisely, this trend is 

also explained by the adoption of barriers that, if not properly used, are likely to become, 

in turn, dangerous. 
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The only solution available and efficient is represented by attenuators that have the 

capability to absorb the energy of the impacting vehicle, without transmitting dangerous 

strains to the occupants of the vehicle.  

The first experiences in this field were made in the USA. The first devices were placed at 

the junctions of motorway because, in these points, barriers form a cusp. In other words, 

two lines of barriers meet forming an acute angle with the vertex facing motorists. 

The first products available were water tanks made of plastic or fiberglass. The impact 

caused the breaking of the tanks and  water helped to absorb the kinetic energy of the 

vehicle.  

Soon the flaws of this system 

manifested themselves: 

 at each impact the device 

had to be completely replaced; 

 any collision not perfectly 

axially with the vehicle caused 

serious damages to the 

passengers since the system was 

efficient only in a particular 

direction and point of impact. 

 

 

 

 

 

 

 

 

The subsequent evolution was the use of a series of containers bound to the soil and so 

placed as to cover the cusp. This solution was more expensive than the previous, and still 

has not completely solved the problem of side impacts.  
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In the meantime, studies have been launched and, as a result, disciplinary rules have been 

carried out to describe the mode of operation that the device had to have to be efficient. 

The European Union establishes in according with the rule 1317:  

 the various types of crash cushions: re-directive and not re-directive capacities;  

 the multiple performance: absorption of energy in frontal collision, redirection of the 

vehicol in lateral collision; 

 the speed: 50, 80, 100 e 110 km/h. 

The rule specifies the performance level required to retain and/or redirect the vehicles that 

will have an impact. The seriousness of the impact is quantified by the indices of 

theoretical speed of impact of the head (THIV), post-impact head deceleration (PHD) and 

acceleration severity index (ASI). The different performance levels will enable national and 

local authorities to specify the performance class of crash cushions. The factors to 

consider include the type or class of road, its location, its geometry figure, the existence of 

a vulnerable structure or a near area and a potentially dangerous road. Please note that 

these devices are tested through a series of real tests called crash tests and, if they are 

conformed to every parameters, they can be omologated and then installed. 

These devices have proven to be effective and have helped to save many lives, but they 

have a very expensive cost for installation (€ 15-20,000) and a cost just as expensive in 

case of restoration after an accident. 
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2- THE TICOPTER COMPANY 

 

The Ticopter company has been working in the field of road barriers since 2004 and It has 

developed and patented the metal barrier “New Jersey”. Moreover this company has 

developed thirty other types of barriers in partnership with a lot of different companies , 

such as Marcegaglia S.p.a. , Autostrade per l'Italia S.p.a. and Profilafroid s.a. Thanks to its 

great experience in this sector and in the production of crash tests has identified a 

demand from the market of a product (crash cushion) that meets the above requirements. 

In constant specialization of production activities TICOPTER uses, as well as internal staff, 

many external resources represented by workshops, laboratories and artisans both for 

prototyping and for series production of its systems. 

In the project provisionally called "TUBE" the TICOPTER stands as coordinator of all 

resources and developer. The coordination and management are entrusted to Eng. Mauro 

Monteleone who possesses all the skills and technical regulations necessary to the project. 

 

3- THE ATTENUATOR TUBE 

It has been built a group of attenuators, in accordance to the law 1317 part 3, in order to 

cover  all requested types: speed  50, 80, 100 and 110 km/h, with re-directive and not re-

directive capability. This new technology develops a complete group of cushion devices  : 

- for frontal impacts; 

- for frontal and lateral impacts; 

- for the beginning of a section of barrier; 

- for motorway toll station; 

- for lateral protection in tunnels.  

At the time of impact the attenuator “Tube” retracts, sliding on a rail, and its telescopic 

elements fall within one inside the other.  Through the air compression inside these 

telescopic elements, the attenuator “Tube” ensures that the vehicle is stopped without 

damages to the passengers compartment. So we can say that this device is not just an 
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attenuator, but it is also a crash cushion with an innovative ability: it can be repositioned 

and reused after a collision.  

 

 

The product’s innovations consist in : 

- the use of a fluid (air) to disperse the kinetic energy of the vehicle, instead of 

deforming some mechanical components like the present  products on the market; 

- 100% reusability with a little labor and equipment to make system efficient 

again, without the necessity of substituting parts of the system itself. While the 

most modern articles have a recovery, after use, of about 75% and a cost of about 

20,000 €;  the attenuator “Tube”  will cost between € 6,000 and € 10,000, it will be 

made entirely of metal materials (galvanized steel) and it will have a 100% 

recovery. Furthermore, some parts of the existing artefacts are made by not easily 

recyclable materials, such as plastic, and so they have a strong environmental 

impact over time. The lowering of the costs of purchase and maintenance should 

also allow an increase in the market for these products and their use in areas 

where, up to now, the costs have prevented, as the state roads. 

- It requires little manual labor and equipment to make the system efficient 

again. 
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In conclusion the advantage is related to a much lower cost for initial installation and 
following maintenance, which then allows to protect many more areas with the same 
investment. 

 
4- THE TARGET MARKET AND COMPETITORS 

The target market at European level  ( considered about € 30 million) is going to grow 
more and more, on the one hand thanks to a greater sensitiveness from the states in the 
identification and research of solutions that can reduce mortal incidents, and on the other 
hand thanks to the reference norms that are expected to be adopted with increasing 
frequency.  At the moment the international market is represented by competitors that 
apply a very high level of prices to products with characteristics different from attenuator 
“tube” and which have as a result high costs of substitution and maintenance. 
Nowadays the European market is represented by about € 30 million, while the USA is 

approximately € 75 million.  We recall that this product could be sold without any 

problems even in the United States due to the fact that the European and the US norms 

are equal as regards the verification test and the adoption criteria. At the above numbers 

(market consolidated in 2007) must also be added a number of new markets that are born 

with the entry of Balkans in Europe in which there is still no installation: so can be 

estimated additional € 30 million in this area. The market forecasts are at least 50% of 

European market and about 30% of the one of US with the creation of a dedicated 

productive unit. 
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Since also different countries of Latin American, such as Chile, Brazil and Peru have 

adopted the rule 1317 and since the market trend in this area is positively in growth : it is 

expected a potential market of more than € 30 million. 

In Europe the only competitor is the Snoline LTD which has been producing these devices 

for about twenty years, with a turnover of approximately € 15-20 million per year made up 

of 70% by crash cushions and the remainder in various products and accessories, such as 

signals. Whereas in the US, the main competitor is Energy Absorption inc. that has a full 

range of crash cushions and invoices € 45 million per year. 

5- MARKET VOLUMES 

Based on the information collected it is estimated that the volumes are: 

ITALIAN MARKET 

200-250 pieces for not re-directive products  

300-400 pieces for re-directive products  

EUROPE MARKET 

1,000- 1,200 pieces for not re-directive products 

1.500- 2.000 pieces for re-directive products. 
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