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Barriers are an 
important safety 
feature on our 

roads… 



http://www.roadtraffic-technology.com/contractors/safety/volkmann/
http://www.roadtraffic-technology.com/contractors/safety/outimex/
http://www.roadtraffic-technology.com/contractors/safety/hill/
http://www.roadtraffic-technology.com/contractors/safety/hill/
http://www.roadtraffic-technology.com/contractors/safety/corus/


But one part of the barrier can still create a potentially lethal hazard: 
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‘TURNED DOWN ENDS’ 
 

This is one way to terminate a 
barrier and is still widely used 
because of the relatively low 

cost involved. 
 

However, these can be very 
dangerous as they can act as a 
ramp for an impacting vehicle 
and restricted use of turned 

down ends is becoming more 
common within EU countries. 
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In 1990 ‘turn down’ ends were banned from use on  

high speed, frequent use roads in the United States. 

In 1998 ‘turned down’ upstream ends were banned from use on any 
US national highway system road, regardless of speed or ADT. 



THE SAFEST SOLUTION? 

Shield the end of the barrier with a crash-friendly terminal 



UK legislation for Terminals 
IRRRS Chapter 8  



So what is a P4 terminal? 
We need to take a look at the legislation to see how a terminal qualifies as a P4 

Current European 
legislation for terminals: 

ENV 1317-4 



APPROACH – CODE NUMBERS FOR TESTS 

TT1 Head-on centre 

TT2 

TT 5 

TT2  Head-on ¼ vehicle width offset 

TT4 Side impact at 15˚ 

TT5 Side impact at 165˚ 

TT1 

TT 4 

IMPACT SPEED – 3 OPTIONS 

• 80 km/h 

• 100 km/h 

• 110 km/h 



(2) 1300 kg vehicle 

(1) 900 kg vehicle  

(3) 1500 kg vehicle 

CODE NUMBERS FOR TEST VEHICLE MASS 



4 tests are required to meet the highest level (P4) ENV 1317- 4 criteria 



Impact severity 
classes 

Index values 

A ASI ≤ 1,0 
THIV < 44 km/h in tests 1 and 2 
THIV < 33 km/h in tests 4 and 5 

PHD ≤ 20 g 

B ASI ≤ 1,4 
THIV < 44 km/h in tests 1 and 2 
THIV < 33 km/h in tests 4 and 5 

PHD ≤ 20 g 

 
NOTE 1  Impact severity class A affords a greater level of safety for the occupants of an 
errant vehicle than class B and is preferred when other considerations are the same. 
 
NOTE 2  The limit value for THIV is higher in tests 1 and 2 because experience has shown 
that higher values can be tolerated by occupants in frontal impacts (also because of better 
passive safety in this direction). Such a difference in human tolerance between frontal and 
lateral impacts is already considered in the ASI parameter, which therefore does not need to 
be changed. 
 

 

Table 5 – Terminals: Vehicle Impact Severity Classes 

Other factors measured and recorded in EN1317 testing are: 
 

• Redirection zone class (Z rating from Z1 to Z4) 

Measures the level of post-impact trajectory of the vehicle 

• Displacement class (Class D1 to D4) 

Measures the amount of permanent lateral displacement of the terminal, 
after impact 



Extract from UK Highways Agency List of EN1317 compliant terminals 



In Europe, countries that actively legislate and promote the use of P4 terminals include: 

• UK 

• Sweden 

• Norway 

• Austria 

• Italy 

• Belgium 

• Denmark 

• Finland 

• Estonia 

The benefits of taking a proactive approach to improving road safety is evident 
in the ERF European statistics  



Trinity’s Energy-absorbing terminals 



TREND™CEN  

The TREND™ meets the most stringent of standards: 

P4 (110 km/h) 

ASI: A 

Displacement Class: D.1.1 





The TREND™ is a 6 post system (for 110 km/h) 

 

TREND™CEN  
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TREND™CEN  
Head On 

Tension bolt releases the upper 
post 

   

Rail deformation & friction 
between rails dissipate energy 

* Note how the posts stay connected and the rail does not protrude onto roadway as 
other products do. 

Small debris field, within 1 metre of system, 0° head-on 

 

 



Leaves a small, neat debris field after impact,  

(within 1 metre of system in 0° head-on test) 

 

 
TREND™ CEN after head-on test 

TREND™CEN  



TREND™CEN  
Models 

110 km/h (P4) system 
 
•  6 Posts 
•  Length 12.4m 

80 km/h (P2) system 
 
•  2 Posts 
•  Length 4.4m 



TREND CEN DS  
(double sided terminal) 





110 km/h (P4) 5-post system   
 length 8.4m   

80 km/h (P2) 3-post system  
length 4.4m   



ASI Severity level B 

Displacement Rating D 1.1 

Redirection Zone Class Z2 

Certificate of Conformity issued 

from a Notified Body 















 Euro ET 



Any questions? 


