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IIINTRODUCTIONNTRODUCTIONNTRODUCTION 
It is well known that urban and rural roads as well as highways are spread 

with black spots, i.e. rigid objects, like pillars, bridge edges, parapets, sign 

and light poles, metallic guard-rails and concrete barriers terminals. 

Approximately thirty percent of the fatal accidents on the road will be single 

vehicle, non-pedestrian accidents where a car will run off the road and impact 

a rigid roadside object also at relatively low speed.  

Since latest 60’s road authorities began to install protecting devices in front 

of fixed obstacles, to be able to absorb the impacting energy of the colliding 

vehicles, thus slowing down their movement in a safe way for the occupants. 

Absorbing devices, generally called “CRASH CUSHIONS” are designed to 

absorb the errant vehicle's kinetic energy sometimes redirecting the vehicle 

away from the hazard.  

The re-directive capability of an attenuator is very important when obstacles 

are positioned either in the central reserve or on the verge, with very short 

neutral areas and wide carriageway dimension. 
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As “re-directive property”, it should be intended the ability of the attenu-

ator, if impacted within the middle of the length, to channel the vehicle, with-

out excessive acceleration, in a trajectory similar to the one before the im-

pact, thus avoiding to create a special danger for oncoming vehicles. 

The TAU® redirective crash cushion system fully complies with road safety re-

quirements: it guarantees excellent protection against direct or angular front 

impact and pushes the vehicles in the right direction in the event of side im-

pact.  
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PPPRODUCTRODUCTRODUCT D D DESCRIPTIONESCRIPTIONESCRIPTION   
   

The TAU® system is a redirective modular crash cushion placed in front of 

fixed obstacles to protect vehicle occupants from head-on, angled and side 

impacts. 

The controlled energy absorption and dissipation mechanism is the result of 

air compression inside plastic bags and friction, while a galvanized steel 

structure and cables are responsible for the transmission of the forces and 

lateral guiding. The system is self-standing. 

According to EN1317-3:2000, chapter 5.5 (Tests for system type tested crash 

cushions) which deals with a product family with different dimensions and 

performance levels, but sharing the same operating principle and the same 

components, the TAU® was developed as a Crash Cushion Family. It means 

that several models are available, ranging from speed class 50 km/h to 100 

km/h, and with different dimension (obstacle width from 900 to 3100 mm). 

The TAU® family is composed by 9 models: 

 

 

 

TAU MODEL SPEED CLASS [km/h] TAPER/WIDTH [° / 
mm] 

 P60  50 0 / 900 

 P80  80 0 / 900 

 P100  100 0 / 900 

 L60  50 5.5 / 2550 

 L80  80 5.5 / 2550 

 L100  100 5.5 / 2550 

 XL60  50 5.5 / 3100 

 XL80  80 5.5 / 3100 

 XL100  100 5.5 / 3100 
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WWWHYHYHY   CHOOSINGCHOOSINGCHOOSING TAU TAU TAU®®®:::   

TAU® crash cushions are suitable for all road types: Motorways, country 

roads, city streets for all speed categories, from 50 to 100 km/h.  

TAU® crash cushions are very easy to install. With the use of proper tools 

and trained crew of 3 workers, the estimated time for installation is about 4 

hours depending on site conditions, traffic, size and experience of work crew, 

and quality of tools. 

TAU® can be installed both on asphalt and concrete. The road surface on 

which the TAU® is to be installed must be strong enough to allow proper an-

choring. A slightly reinforced concrete platform, an existing concrete slab or 

an asphalt + aggregate surface on a stabilised substratum of equivalent 

strength can, therefore, be used.  

Thanks to the cables it has to be anchored only in the front and in the rear 

part of the system. 

TAU® doesn’t suffer longitudinal cross slopes. In case of transversal 

cross slopes of more than 8%, level the surface using concrete. 
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IIINSTALLATIONNSTALLATIONNSTALLATION   
 
The modules can be assembled before shipping or directly on site. 

Assembly starts from the end support (incorporated in the rear unit): the 

tubular metal spacers are fixed to the end support, followed by the two pairs 

of triple beam end bars. 

Then the impact absorbing part is fitted, starting at the rear and working 

forwards, by fixing two bars together at a time and then connecting these to 

the support uprights using the sliders and nuts provided. 

Once the metal structure is completed, the cables are placed, fixing the cable 

rings in the bottom of the supports. 

Next, all the bags except the last one are inserted between the supports. 

In any case, the rear end should never be fitted to the rest of the frame until 

this stage of the installation: otherwise, it is impossible to drill the holes 

needed for  anchoring. 

Place the rear end in the required position and mark the position of the fixing 

holes. 

Measure and mark the point where the two front posts are to be installed. 

After marking this position, bore the holes using a ø 80 mm bit to a depth of 

350 mm, insert the two posts and fill them with resin (c. 2000-2500 g/hole) 

and then level with the road surface. 

Mark the position of the holes using the plate of the rear unit on the ground: 

bore the holes using a ø 80 mm bit to a depth of 200 mm and fill with resin 

(c. 1500 g/hole). 

With the end section raised, place the foundation posts on the plate, without 

tightening the screws. Lower the end, inserting the posts in the holes 

containing the resin. 

The resin should be mixed only when needed and hardens to max strength in 

24 hours. It is, however, possible to tension the system after only 2 hours by 

tensioning the anchors. The max stress efficiency of the system is not 

guaranteed until 24 hours after installation (even if the system is already 

efficient after 2-3 hours). 
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Place and connect the rest of the TAU® to the end section, connecting the end 

bars and tightening the screws in the end section. 

Fix the cables to the front and end posts. 

Position the TAU®. Remove the bags (if already fitted) and pull the crash 

cushion forwards to the limit stop on the bars. 

Tighten the sliders using 14 kgm torque. 

Fit the polyethylene nose to the 1st support. Insert the bags between the 

supports. 

Tension the cables (20 kgm) torque after at least 2 hours. 

Where possible, connect the relevant fittings to the guard-rail (if any) or the 

obstacle behind the TAU®. 

For more details please ask for the installation and maintenance manual. 

10 

SSSPECIFICATIONSPECIFICATIONSPECIFICATIONS      
 
The device is a Redirective crash cushion, as defined by the European 

Standard. 

It can be used anywhere protection against mainly head-on impact is required 

for obstacles, including structures, and on any road surface. 

It can be permanent or temporary. 

The redirecting protection provided is bilateral along the centre of the system 

and so it can be used on the sides of a road, as a traffic divider or as a 

protection on divergence. 

The containment levels for the family are between 50 km/h and 100 km/h in 

accordance with the standard. 

EN1317-3:2000 is used to evaluate the family.  

In the specific case of the TAU® system, the starting point is the TAU P100 

(the one with minimum taper/width, speed class 100 km/h) and Prospectus 6 

of the aforementioned Chapter 5.5 applies. It means that the TAU® P100 was 

fully tested, performing all the 6 crash tests required for a single crash 

cushion in this class, and listed in the table below: 

 
 
 
 
 
 
 
 
 
 

 

TEST 1) APPROACH TOTAL VEHICLE 
MASS KG 

VELOCITY KM/
H 

TC 1.1.100 Head-on centre  900 100 

TC 1.2.100 Head-on centre  1300 100 

TC 2.1.100 Head-on ¼ vehicle offset  900 2) 100 

TC 3.2.100 Nose (centre) at 15°  1300 100 

TC 4.2.100 Side impact at 15°  1300 100 

TC 5.2.100 Side impact at 165°  1300 100 

Test notation as follows: 
TC test of crash cushion 
1 approach 
2 test vehicle mass: 1 = 900 kg, 2 = 1300 kg, 3 = 1500 kg 
100 impact speed 

For this test condition, the dummy is to be located at the more distant location from the centre line of 
crash cushion. 

NOTE 1 Vehicle specifications and tolerances are specified in EN 1317-1 
NOTE 2 Test 5 will not be run for a crash cushion of non-parallel from when, at the relevant impact point 
the angle (α) of the vehicle path the traffic face of the crash cushion is less than 5°. 
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Then other 6 tests were performed, to show that all the others crash cushions 

composing the family are compliant with the EN1317-3:2000 standard.  

The widest configuration to be tested – in the Snoline S.p.A. product range – 

is the TAU® XL100 version which has a trapezoid plan and a taper angle of 

5.5° and thus a rear width of up to W = 3100 mm. 

The tests performed and the system under test are listed in the following 

table: 

 

 

 

 

 

 

 

 

 

Following these tests, EN1317-3:2000 finds that the crash cushion system is 

qualified in all its parallel or angled types up to taper angle of 5.5°(max rear 

width = 3100 mm) belonging to classes 50, 80 and 100 km/h. 

TEST APPROACH VEHICLE 
MASS KG 

VELOCITY 
KM/H 

SYSTEM UNDER TEST 

TC1.1.100 head-on impact by a 
900 kg vehicle 

900 100 XL100 – maximum 
taper, speed class 100 

TC4.2.100 side impact at 15° by 
a 1300 kg vehicle 

1300 100 XL100 – maximum 
taper, speed class 100 

TC1.2.80 head-on impact by a 
1300 kg vehicle 

1300 80 P80 – minimum taper, 
speed class 80 

TC4.2.80 side impact at 15° by 
a 1300 kg 

1300 80 XL80 – maximum taper, 
speed class 80 

TC1.1.50 head-on impact by a 
900 kg vehicle 

900 50 P60 – minimum taper, 
speed class 50 

TC4.2.50 side impact at 15° by 
a 1300 kg vehicle 

1300 50 XL60 – maximum taper, 
speed class 50 
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RRREUSABILITYEUSABILITYEUSABILITY   
   

TAU® is 74% reusable. This value was calculated on the base of the crash 

tests done. 

In case of accident, shape the system again as positioned during the 

installation. If the device might be partially or totally “closed” because of the 

crushing of the BAGS, bring the bays in the opened position and replace the 

damaged bags with new ones. Verify damages on elements. In case replace 

them with new elements following the instructions of the installation and 

maintenance manual. Do the checks foreseen by the ordinary maintenance. 
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4. Where should a Crash Cushion be placed? 

Wherever there is a fixed obstacle which is not protected by a safety barrier, 

at a distance of between 5 to 10 m from the side of the road, taking into 

consideration the speed at which vehicles are travelling, (planning rules 

AASHTO-USA and Swiss Standard SN640566), in such a position that any cars 

going off the road will hit this. 

So for example, in front of: 

− Rigid signposts (portals) and lampposts 

− Bridge supports, footbridges, columns, etc. 

− Corners created where two stretches of barrier join 

− The ends of concrete or metal guard rails or unprotected sound-proofing 

barriers 

− At the beginning of sections of roadwork 

− At tollbooths 

5. How to choose the right Crash Cushion? 

According to certain specific features of the site to be protected: 

− Geometric: there are those with parallel sides (width = 900 mm), which 

are best used as the front part of a barrier or in front of a single post, or 

wide ones with a triangular shape, (the rear width can be up to 3100 

mm), suitable for corner protection or for very large obstacles. 

− Speed of the traffic: the choice should be based on the speed range (50 - 

80 - 100 km/h) which determines the energy likely and consequently the 

size of the equipment. 

− Direction of the collision which is considered most probable: except for 

the very rare occasions where a collision from the side is thought to be 

impossible, the barrier chosen should be one of the redirecting kind. 

6. What do we mean by "redirecting"? 

When sideways collisions occur (something which happens with safety 

barriers) crash cushions function in two distinctly different ways: 

− Non redirecting, those which give way and allow the vehicle to fall 

downhill.  
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FAQFAQFAQ   
1. What is a "Crash Cushion"? 

A crash cushion is a device placed in front of an obstacle so as to lessen the 

impact in the event of a collision. It is part of the family of safety fences. 

2. What are the dangers involved in colliding with an obstacle? 

When a collision occurs any unrestrained body in the vehicle continues to 

follow the trajectory of the vehicle and so smashes into the sides of the 

vehicle itself, causing fractures and in many cases irreparable damage to 

internal organs. 

If the passenger is wearing a seatbelt, the body is restrained but the internal 

organs can suffer the effects of strong acceleration and be ruptured. 

Moreover, the head is not restrained and may suffer trauma to the cervical 

vertebrae (whiplash) or injury from banging against the inside of the vehicle. 

During the design stages, car manufacturers run crash impact tests at speeds 

of up to 50 km/h, even for top of the range models, so the injuries are 

probably very serious in traffic accidents occurring at speeds greater than 50 

km/h. 

3. How does a Crash Cushion work? 

It is a case of physically dissipating - at least to some extent - some of the 

kinetic energy of the vehicle before it gets to the point of actually hitting the 

solid object, rather like putting a cushion in front of a wall before hitting it. 

In the older type of system containers of water or sand were used and these 

acted in such a way as to transfer momentum, transforming the speed of the 

vehicle into millions of particles sprayed in all directions.  

The more recently developed methods are not subject to weather conditions, 

as is the case with water, and they don't scatter debris everywhere, but work 

by using elements which absorb energy through deformation. 

With the TAU®, the energy is absorbed by compressing air inside bags that 

can then be reused simply by changing the small safety diaphragm. 
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Indeed the energies, which come into play, are greater (e.g. higher than 

those for an H3 barrier, very high containment) and the surface area for 

stopping the vehicle is much smaller. 

10. What happens in head-on collisions with rigid obstacles? 

Vehicles currently on the market have a collapsible front section and this will 

absorb the impact of collisions occurring at up to 40 - 50 km/h. At higher 

speeds, however, the framework collapses and the rigid parts (engine, gears 

etc.,) penetrate into the interior and crush the passengers. 

11. What happens in head-on collisions with safety barriers? 

− Concrete barriers with vertical end act like rigid obstacles and push the 

engine into the interior of the car (penetration). 

− A metal barrier (guardrail) with ends consisting of a “fan” or a vertical 

pipe acts like a beam hit at one end: it pierces the car's interior like a 

spear and comes out at the back (spearing). 

− A metal or concrete barrier with an end which slopes downwards acts like 

a ramp; the car takes off and lands again on one side or the other of the 

barrier several meters on, often overturning in the process (ramping). 

12. How does the TAU® Crash Cushion work ? 

TAU® is a modular crash cushion using air compression. 

It consists of a metal framework and external 3-beam panels that retract 

telescopically into the base. Inside each section there is a bag made of a 

plastic-coated high resistance fabric, which, when not in use, remains at 

atmospheric pressure. Upon impact, the air inside increases in pressure 

providing a cushioning effect and continues increasing until a diaphragm gives 

way and discharges the air to prevent the return effect (spring back). 

Because the force is absorbed by means of compressed air - a very gentle 

method - it is  much kinder to the occupants of the car.  

There are two very strong metal cables running from one end of the system 

to the other, and in a lateral collision they will form an arch which send the 

car back onto the road without violent accelerations. 

This is often a dangerous situation because, not only could there be other 

obstacles down below, but also because, if the vehicle is near the main 

obstacle when it collides at an angle with the cushion, it could also hit the 

obstacle itself. Therefore this kind should only be used with confidence 

when the possibility of a side collision is totally out of the question, 

− Redirecting, those which act like a safety barrier and absorb the force in 

such a way as to set the vehicle back into its original path without causing 

any great danger. 

7. What criteria should the Crash Cushion meet? 

Like safety barriers, a crash cushion shall comply with standards that require 

a detailed design. It must also undergo full scale crash tests to establish how 

it will perform and to ascertain the levels of danger likely to be experienced 

by the passengers in the vehicles which need protecting. 

The European standard EN1317-3 provides for further tests which guarantee 

more stringent safety measures. 

8. Why are tests carried out on two different kinds of car? 

The test on the heavy car (1300 kg) indicates the maximum load possible for 

the crash barrier. So it is suitable for testing the structural adequacy and the 

maximum capacity for absorption at a level that is theoretically considered to 

be the highest to which the crash barrier is likely to be subjected. 

The light car (900 kg) has 30% less energy and so this test checks whether or 

not the crash barrier is too "hard" for the passengers and whether it would 

cause levels of acceleration greater than the specified maximum acceptable 

(criteria ASI = 1.4). 

9. What is ASI? 

This is a conventional index which measures impact severity and possible 

injury to passengers and is obtained from the quadratic mean of acceleration 

levels (in actual fact, deceleration) in three perpendicular directions 

(forwards, sideways and upwards) compared with levels which are considered 

to be safe. ASI level 1 = very safe, level 1.4 = still acceptable, but at any 

level higher than that there will probably be serious consequences. 

It is more difficult to obtain a low score with crash cushions (unless these are 

very long) compared to longitudinal safety barriers.  
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13. Why is the TAU® a restorable system? 

The TAU® is built in such a way that it can be used more than once, providing 

the greatest protection possible against injury. 

In a direct head-on collision, the metal frame telescopes up without being 

distorted, the bags inflate and then release the air thanks to the plastic 

bursting disks. Because of this, the system can be quickly made available for 

use again by pulling the framework back into its original position and 

replacing the bursting disks in the bags. In actual fact, collisions are not 

perfectly balanced, so it may be possible that some other section has been 

distorted or damaged and needs replacing. 

14. How is the TAU® supplied? 

The parallel TAU® may be supplied in parts ready to assemble or else with a 

preassembled frame that reduces installation time and also makes installation 

easier. The preassembled frame takes up more room than the single pieces 

when being transported, even if the frames are packed very tightly one 

against the other, so making this solution less convenient for shipping over 

long distances. The L and XL TAU® (triangular in shape) are always sent in 

parts because the structure takes up a lot of room. 

The rear terminal is always packed separately so as to allow it to be 

positioned and drill holes in the ground, as required during installation. The 

air bags are also supplied separately in specially designed protective boxes. 

15. How can TAU® be connected to safety barriers? 

TAU® system is designed to be attached to any type of crash barrier, 

guardrail (double or triple beam) or concrete New Jersey. 

A set of connections for different barriers and heights is available on request. 

16. What manpower and equipment are needed to install a TAU®? 

Not including the roadwork traffic management, the TAU® can be installed by 

2-3 people, supplied with the usual equipment plus a carrot-boring machine 

and a light crane (mounted on a lorry). It is usually set up on a solid bitumen 

surface with a series of holes carrot-drilled in this to hold the piles, which are 

then fixed with a resin bond.  
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If the surface is not sufficiently firm, a foundation of lightly reinforced 

concrete shall be laid. Should this be the case, the piles can be inserted 

before casting the concrete to obviate the need for drilling and the time taken 

by the resin to set. It usually takes two hours and a team of 3 expert workers 

to install a TAU®. The assembly instructions explain the entire procedure to 

follow and specify the equipment needed. 

17. What maintenance is required? 

When not in use, the TAU® is a static system and does not require any 

maintenance in order to function. However, because it is exposed to the 

elements and to pollutants in the air, it is a good idea to carry out an annual 

cleaning, thorough inspection and protection of all the important parts. 

The installation and maintenance manual provides details of these procedures 

and the necessary equipment. 

18. How to restore TAU® after a collision? 

After a collision when the crash barrier has fulfilled its function, it is usually 

possible for the device to be restored with just a few replacements necessary. 

In the case of a head-on collision, the TAU® is crushed in the direction of the 

rear terminal. Undo the nuts of the sliders and pull the TAU® back into its 

original position. Then thoroughly check all the parts and replace any 

damaged parts. Parts that usually need replacing are the plastic nose and the 

bursting disks in the bags if these have indeed burst. Sometimes, in case of 

offset or angulated frontal impact, one or few of the side panels may be 

damaged and this can also cause tears in a bag. The bags themselves are not 

normally involved in a lateral collision but one or more of the panels may be 

crushed by contact with the vehicle and they must be replaced. Finally, 

tighten the nuts on the sliders and reset the cable tension. It takes about two 

hours after a collision of medium severity for 2 people with the necessary 

equipment to make the device functional again. This does not include the 

positioning and removal of the roadwork signs. Follow the instructions in the 

installation and maintenance manual for repairing the TAU®. 
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AAANNEXESNNEXESNNEXES   
 

19. How to get spare parts? 

Spare parts are available at local distribution or through the manufacturer 

Snoline s.p.a. and can be shipped within 24 hours upon acceptance of an 

order. 
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CCCRASHRASHRASH T T TESTSESTSESTS R R RESULTSESULTSESULTS   
Hereinafter the crash tests results. The complete crash tests reports are 

available at Snoline s.p.a. 
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